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W WhWdl l^dTd dfT tfdHhdl 
d^ Weft. Hi^tdfl WTSdT dt^dT ddt 
dfT W'-HIWIWd ftdTd. Wef ^tcf 
Wit dt, HWT eftdfitd df^fddddT 
£+>H(4) dl%(d 3TT^ft WTcft. cdRT W^et 
^Tef ^t rdtft VKdrcftod ddtd 3d ^ff 
ddddft 3TTt dlfd eft cdNdT 
dfaTSWTcdT gfcHfd ftddff W^. WT 
dT%Tdtd WPJfterft dtw^ft f^TT 
fddKdt FTdt 3q#T ftoA|<r) 

■#, dt 3d dg^ff f^Wtd WT? fddl 
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cfSfT 3TTdT 3TOT R4 341 irfldT 4R 
3 TRdft c^t 4RTdf 3TCTd 3Trf^T 4tRR5 
% cRJdTd 44^ 3^4^ d*Mfd, 

dR df 3f*ff 3ifHV4fdl RTT^t fddft 
34 3TOT4dT I^t? 
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cRUT^I^J *RJ4 
(T1T2) W345 
^RRS WRT. 3TTWft RRR^t 

TpTcTTT 3 ^ ^73) ^l=bd 41*0. 3HIH u I ^1 
373M f^PRR W 3TTftd c4[t*0 
RPJRTT# 3^t 4*m 3TT|, c4Tg5$ 3Tm 
3*T TTf%cTT 3TltRT ^ wRft ^WT 3TT#?T 
^Ff W 4T^ , | 7484RT 

3^?IT. 

WT, -IB ^FR Ra^ffW 
Trail Rc^Pl 0 °b)4 °b<dl. 01 3 hiRi OB 
t\ 3Tcft ^a#S5TT T^f ^rft 

^Xo o %jft. 3 TT%tT. fT %cft 3 Tt| 
^TfaUAflRIdl RW$ 3TOT f^TR %qTT 
^fresrr Tjof Xfftqr^ ^a#£4T RS?mft 
^o 3MRT %o7T 3TT% cR RfelRRTT 
W RFIT^ U° %.ift.W IB 

%cft 3WRT 4R4 %W 

3R^rf ? 



z iob = e 


3TT^rft X 


= 2x 3.1 4x 6400 fojft. 

= 40212.40 fa.ift. 

= ~ 40212 %/4t. 

40212 %Aft.% 3RR ^ W 
iT^TRft ^o 3WN4I 444T4 3TT%. 

^ fojft. 3 T?rA %crRff 34)4 = (360/ 
40212)° 

180 fojft. 3RRT4 *1*41 *T4 
= (360 / 4021 2)°x 180° 

0= 1.61° 

7p64T 3TTfRft X 

3Trf^T IB W ^RFTT^r 
WTRft %^RTT *14 ^T 3Tm 3TT*t4te 
*5*4 *T<ArlV4'l 3 tRT^ 8JTT 7^R4 %R55 1 
%Rt. IB % RailRf^f) %^4T * 14 
7Tc48aTd 3TT^ *^831 TfRgf Rfel 
341%. OTfcft ^R R44lcf) 4cR^ 
ffl^lwi W4RMI wrt T^op 
g^TRSf cRT 34T%. 

34RTT TJ^r^T =fW4l. AIO 

R *Td*H f*F)FT 341%. (^RT IA ^ I 
'Rk£=4l wRk'l 34T%. 34Tf^T ^RT 10 
"•rfeWd'l *[d*[4fd 341%. OA t\ ^RT 
OB 54T A *fd ^TS9[4 *Rrft 341%. ) 

cos 0 = RRTT / *4 

(BJTRo^RrM) 

= cos 0 = Ol / OA (1) 
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01 3W^TTg^, 01 

= ~ 6400 = 64,00,000 

3TRTT, OA = OB + BA 

OB TJScfHt fjF4T 3Tlt, 

RTR,^ OB = ~ 6400 fe.ift. = 

64,00,000 Tfta; 

ba ^trcM M 3tt%, Rng^ 

BA = h 

cos 0 = 64,00,000 / (64,00,000 
+ h) 

e = i.6i °3We?ng^ 

cos 0= 0.9996 

($ji<hicjI Mi standard cos 
table Wta.) 

=> 0.9996 = 01 / (OB + BA) 

=> 0.9996 = 64,00,000 / 
(64,00,000 + h) 

=> 0.9996 x (64,00,000 + h) = 

64,00,000 

=> (64,00,000 + h) = 64,00,000 
/ 0.9996 

=> 64,00,000 + h = 

64,02,561.02 

=> h = 64,02,561.02 - 

64,00,000 
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3TRTT, gcff | TO 

4RT. ^ Ifsff <JPfTdT ^TR+flTT WR+T 

fcft 3icKI4¥H 


=>h = 2,561.02 
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Mli'ri'TI’H.d ^cflcldei ^Pt ^PdfdTdT 
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3T'«TRTTW W dTCTTd d§IH 
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3WTtq. ^leil^ST^ ^flW qqRIRfte 
^cfci^ciai qqf qten qq^rcFqfd q^wtfi 

fqcidfd. 

qter qqT ggqqr qrqfft qrqqft 
rqTWFt t TTT^f qMM qt^q qi 
qi^qqid. qf^li-oqi 3quqqt gqq RdMT 
gs^tqife qqfldi^ gfq qwqqt qift. 
w yq.rw qrcrff q^nq qqcRd qmlq 

sn^q. qig cqjqqT eftR weft 
qqr-ddi ^q^q'cod'i RFirq^t srrqsq 
3qm. w qiqiidi q;qq-;qq^i Rqqq 
3roqrq 3qfq ?qhqT % ftq 

MqWdW qq^ qiqqnq. t gqgq? 

3W^ rt^ q#£t qiqrqrgd g?4q0ei 

4tqg^lqi fqqqq Wl t gq qfe 3Tl|. 

TTcH 3TTnqT w q lead Id 

qM-cfl qts. q%R 3Hl($b^-oq| 

^ fqRRRcR #qd qjgq RTqrq q=F qfeq 

qcg 3Tit. fqst qg; wrjq qrn^q gtq. 
W qq^Mdr-cf) qqifoqi RRfft qftqjR 
h(cii 41 q=F flrfeiqqR # ifrft. qrcr 


qq^IRfl qtdtft# gqq qtdtqi TO 
qqq tyhamfl tffdq<q| qftqq 

fm. qq^ 3rrq^ rt^ qi^wkfl 
r^r tffdRwi qterqq qrqqq 3qfq 
rqT^qff rrtrt rtrt qqqT^qiq 
^quqraroqT snife m fqqq ftd c^q 
3rqq. 

fek W6 qq qr^Hi 

H>0g^NqaiH RRlt qq^R qUrdldi 

gqfqq %iftqRFt ^fqqcqq qtqqqq 
qiqqqj. qi ^otc qqq wmwaw^ 
fqq q^Tff qqqid ^qqq iffqt. qq 

qt^tqqeqr WRTRI tdRIR dfdfci-ddi 
qft ^3R 3TOT fqqR qq?R 
eft dMd q<qq<qtqqft. cR^'iqf) qtSR 
qlqqr tqqqR ^qqqrq fqqq qmrsqT 
feqKqfcFH qfqqqqRT q=b feqi qra t 
qiqqqi qq %qq. ^t q ^ tfisftoi 
rfr f%qn§Tc5q qqqoqrq 3qqq. 3 tot 
qWT g^f q# frrsqi q^uqid 3TTqq 
q^fqr. fT rirt qjrgrqqqq %sr «i 
3WT fqqR fqw qqrq 3TTcq. q<g ^dqi 
qrs 3qfq ^ft %to rirt tRqftqgq 
%5R qrqqq ddqftqfeiq qqR it^RT ! 
37#C dt|[-cqi^fl q^rq dldiqidt $k^U{ 

qt qqqqqT qqK wt RTfq rtri 
qjrgrqqqq 3TFRqiq 3rrqq. qjrwrqqqq 
qq^q rrrr qiqq Rqqqq 

q[oie-q[q< qvfdqwi qTde5 ^t R RRH 
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dTClfa $TI^I WTrftW MM 
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fcFT imTM ^ fef BFT^r WTT 

fentfteRte ¥reJTTq^ 4. aft. fwi 
aTT-TT Tra^'. 3TT . f?TT§T TIIcTC 
WFRTMt 4 ¥T^Tq^, W HWWshftft 
wfe w ffaT. g^arA 3 tt. 

aftS3#raW J MRfMq3Ri 

r ^\ 3rrfuT wi g4f4d yru^wi 
W^IMcI 3TO arre^i. mi 

grfsm np Fi4ift («i w 

-digftd ggfc6H 4>T4<»5)HH'e4 fg^T ^e5 

trig 3-x Rcfytd-ci <ft ygwi tfFiv4N 

frrasrT e5^TRT 3He>. fcl*-! TFT yl u 4W£4 


TJFRT WrMI wf^l'WJWWI dW<£l 
iwi^ gwr mgr -^m. w ^ 
whi tmnar 3 trf4 thwi apr^ ft^$. 

3TT. fwSFTT tffeWd tnr 3TTfuT 
TTRTM f4ar ffts5T?5. 4 f4ar Tlf^T'cR 
%r ^(c^WKlsi 3HNV/4IV/T 

4idei, 3TO cdinl h\h ngg %e5 3Tlt. 
aFOT afM cfqf^cjT % WJft 4^1*1 ^tt4$ 

3TT%tT 3W W^Uiffd %T ltd 3WT W 
MfU4N fef % ^ERT #f. ?4Fft d M'gdld 
tfftTRtfl TTR a^vf *05*4 ^T 4 M 
Mt4l4H'4d frR api^t ap^f imn4 3TRT^ 
sAm wr ikrtd. 3 TtIt: ^ 
^gdlO eTT 4 ^FT-aiTl 
44te aFRfearm w 

4'<*^V4I ?4T TTRTM 
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%e5 3TTf&T kSRRT ‘~5& 

^FI^TORT dk in k^lk -dk il^o-j’ 
3TTfnT dd-d $HeJ. 

fkkt m ~m\m kfsMiRdi 
4igMi 3w rtr f^5. nton#4 rtr 
mi 40 -4 ^ihn kfkR 4M-M cr 

SMIdki 1T4 ^Tfepft H4)-ci|l MHWH . 

m Hl^ll4 3Hld4 3^dd =bl<gd 
df+c-nryci f?kRT RTsk k 3 rtt 4 
srgn n^riT nrm P-roAiesi nr c4T4t 
gtfkt 3T«fRT ^TdTT 4k 5. ckk 
3nf&k*fl ^ r«Rl4d RRfRTk 
d J lcO<k MRdKdl f4di41 

3Trf&T 3RTT RRTT Rcf^-T 3TFJMF3TTen 
4Tik 4k. c4TW 
n=n ksn T3^ kw wrwiytm 
37#5%^T g4 fc.HMIRdoiV, ikM 
^HR3gld^ SRffa iksO dRReft 4k. 
W fkkl ^ W eR 3%3TR dldNdl 
OsidOtf cfc wfk kdidl n=n Rter 

RTdT 43R is WTRFt 3?k. it RIRT^t 
keR^R RRR4 ^dT. ?4T2R wfk 

irk im fen fefeT ^ik 4rf. 4444 

^W3g[ei' j rd-o4l Rc^lTd w m=hr4 rrT 

3fegi dRIdld 3Rt4 12dR ifer 
W&, MWTeR gtfk k^Rdls"! cfe 
g^ddO RRkfeft ^RR§R %k 3feT 
% RRTRR fek. fei44 

^RR^foR cdldkl JFRdk W feft. 


fesT^R^Rd: ITRMdMTd ferRTTk 
3fe mfe ?R dt dH WRTd 4fe 
3RT fePFdT jfe 3#RFFRFft RTfddk 
12 dTRT f?RSRT dTdldk fe^T 
ijuiiifdRdl dR %k. U d4 Wdt 
r4Wt %k it Midi MMdldl eRgk 
*1^1 RT. fedk dfen 3df4%4 
WJH ReRd dTdT dRMKVd dlURIdl'Sl 

fdMIdhfl dk ^Udi-cfl fekt %k. 

¥H fet k fekt RFR %k. fed 

kdldld RdMRIeR dVkk ifer 3TId4 
r 4 3^444 gfkrkd 3RkdR 3Rjg RIRT 

RT^d cdfel iMld 3dfe^ 3Tfe 
fedd ^snfkn TflRRTRT W Ml^lk 
Rrfik 3RR^k 3 #r 3TMkt nk k c 4 
frrs r4T6dT e5gR 3TR5. 

4llk^3f[«34M4Mw 
4RR RT. fkrSRft 3k4i k4fn44 
n=hr^id %^. kg 3TRR4T kira 
RTqik^ RRTRRR ifkn 3TTfeksTT 
WWTk m\m 4k 1 5FRT2R 3TT41d5 
nk- wrk iRRgg ink 3 to ^ngn 
g^FRI IcR 14lkdT 3TTWRT 

kenksRkk kfr^n w^trt ik 
dmk. ^\3° ik knkt %s ^pk 
kr|kd 4 kt =Fim kft. 

ngn ^nyidid is 

4TW 41T4MT 4eidMlk fMc6l<41. 
US2 ik 4k 3TRRTeR kSTSJI 
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#451%24 4T4TT# 45# 4T4TC4 R ^ 
4 444 3#% X<a %. 314%. STS 
4f4f4< u Nd WT TOt 31444Tg% % 
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Uoo ^ ?4% #45, Isf^bid 44R 
$ff<?5V4l 3#T# 3444 444T4 #4 
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#14. 3T##E4T ^ f#TF4T4T 314T 
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f%% W 4T4T4T 3g^45 314 44?44T 
f4554. 4% 44.K4 4T% % 474 484 
3144. 44S4T4T 4T4T 454f%45 31444% 
% 4# 34 44^414)414 34%T 1474% 
41% 4T% pTcSfd 4^ 44474. 

I73f#47 4# 444T4741 44 
374c4fy<% % 4#54R 45fT4 4%t %34 

44t 44£74 47%4R1 44474, r4f44l 
4lco4ld %%57%44 4N44ld. c4747 










3Hd) J l ^d Hl^l 3H lf*J| cdlgai cdHI 
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WTddTt Wfte fdFdt W^T WT%tte 
Hl'Udrt wtfadd fftt 3TTfuT cdkflei 
Miwt dl%d Wdl #t. 3 ^fWT ^Tt 
WT twi 4Rdtc<i 3RTdf df 
3TTfuT 3^t tft WS 3WdTd 

3TTfuT gRft WT^dTdS 3RTt (R 13 £T). 
^WT dRJWl RT 31 TT 3 ^ WttWTTgt^ 

OTR $ff<te51 WF> WR dTdld dT^t 
3RfuT dRJWl Rt RIdt Wl%. 
cd^oid 3t cW 3> J lrl. 3T?ft d<-H 3^ 
dT^Td WTtM dTjt. 




ta#Tdi ddt 3^ - ^ 


t<sld> : 3Tdff?T hmI 
3yd Id : Wldl tdTRTt 




: cr<i 


mw^n 3qw WRird WcfMi ps^ft 
TOll ^cTTW 3TR^ ?Tft 

FN'-^ef) RTf . (pftcR-d 4lcf^$ 

^r? ij?4lcji^li| % in Pram^ 

3TT%tT PTT? t Wcfftfl WtPl fppR 
^ 3TT%cT. =F>[^ 3 tR cp) 
W2JT if) WW Rpft. w F3T% 3^ 
ftoicfUAfb) ro W TO ^#TOJF flcT 

3TltrT. nr fnw^r, (« ^WNs'd, 
^ti^tt fwrr^r cfidufMi 
FRcffdl PPcM ddddid 4f<fshfd 

=b'<<J^ f^t 3TTt. 3PWPT 

^rfoTi '}z4m\''>\ p^r^ 3n|rr. 
Tjcff ^$5=ft %PF5 HfT PfM TTTf%cft 
SIMM! t Pf 3?TcPT 

^Icoifi-fl FTgf^FrT. pFjIHIdVl PPcft^ 
3Pq^l P^MT 3THP RTFdl. RcfH'6ifl 
ST^cKT^ ppf) ftph ^Tel. 
P^PT^ 3TFWRT %PS5 3TPPPT 


^cfifgjd^, fpc dt-didRl p^ioi 
3TOtfler ? ^rFC tf RtNPI PIPR 
3T^r pp? fppTPT y^Muri, cdicfld 
i^frNFTPt (galaxy) iM 3TTpJT 
cilPJcFkfld dl^fWl WH WdT 3 TFRn 
frPSPr<i 3PPnp5PT PMrfld 3PpT 
cPTPI PTPPFt ^yudl-odl PTPcffP 

3wwsfl wtpt 

pFft ^T3rT. 

H<p4 PP (extrasolar planets 
PT exoplanets) Tppjpt 3TTFPPT 
^fodPdRTF IcR PFPfptPcft PPP 
pppP pf. 3 ppcpt ^rmt^cft 3 ^ 
PI WI plfa 3WpT pft iJScft dFoidl 
IPt PIRT ptPFfFl 3WPPTPT PTP 
3TRPt: WTgpTRT PT^l. 4IP^ fppfp 
^upwidl PT fe=[R iRUiiwrdil ppPt 
PfPpsfl Pig pfrrTP) ? PC eft TfffRT P^T% 
PT PtpPFI TJgnFTT% dfWH. dNPHhPI 


3 ° 




ft^TTcR ‘ddcftdFd dRIT^I 3d=bKfcR 3TTfuT dl'WHIdi 

(habitable zone) dd^RT 3TfedTd dfddf^R 3 Rt 3. TrUT^T dT-dT^T 
3T^ft (3TTfKft VS W)- ddd^d dc^T dFdrnlddMdl 
dFdmtdcft dddIdfJd 3TOdt. 3TO7 d^T, dTdt £d fcRpdld 
efr df^l'-flHH feft 3Tdddt 3#dr % 3Tftdcdld d^FFeb 


3TNe*IT ^TTHefier 



dl<£d1 ? tfi : Wedl ^fdl dlWtrtcfld ddcfldl'-M d^T. 

ciycfldl'-M y^iws^ 3rr|. 



3ll^)d) ? ^ : (ddf"5dT <J<rAd) dTdtsrT df^dld yy R cdT% ddcfldl'-M d^T. 
#dd : tdd, UTm'^H ddtli'fl, dTdT. 




?ta#Td di?4 3^ - ^ 




infrbiwdl gf^ftrjd nrfttt 

dft ^tt m\ w?n fewmj^r %rat. 

w fewmftcRft fwnft 3rrfw ?dT 
fdwn^H feMt oTfR awFift y^r<^ 
aRRfrd rrtt eft f^TR? 

rJTTg^ qqj4 RF qTRPJdRTTdit dMR), 
dRi^H aNrji wrr% qqqt 
FTO T3=F^ ddfa %^F WrTt. arqft 
fdftaM qiR ^dTqi^H ttd aro^ft dft 

TTOJjf il^Ndl 3{fWrcfHI -£m JCIdT 

fqqit dTcRFi ddlFI^ Witt. 

tt qidjt y^fci ^ft^TRTT^ dWMRI 
t^Rdl ^TtVddWI StteWld 

qftdd ^5T %£. dl^tbK-Sd %nft Wf 
(radiation) FI dcptn rdTd nTq^d dTT 
yKUlixj q?q$T 3Trf^T aRTc^ fteftt 
fqs&m WTTft tf d% fddiftd FIT# 
afltd. 


?. Id^ndi rfq (Radial Velocity 
Technique) 

qrqjt dcii^di qdtnqrqst arfiFM 
qffng arartitr t ^ ant- 1 wd 
ampR aitqi qrqjt qfft dftn wift 
afltd. fdWTcft Wl ^PVR rqjeft 
artft tfwrt. sp^r q^cft^qm 

dl-FT^^q qTTKT RdnqT tWrift 
rdld+Trid (prism) RTC^d dlRWI 
dtfqd (Spectrum) Pdoiddld. dRWl 


qofqs qwT drjd dRtfcR amttdqT 
Tyl^T^qR (elements) rdTRst 
?MqT (absorption lines) aRTdTd. 
Rid f^R MldNdl cMqZFTSftel ^q"fqi 

3Trfw dlRRdl cMqdleftd qMqT W. 

RoR-dl dlttd, cR cdTdl 3T§) eft dKT 
fi^R dllft 3WT #df. TF'dt eft dRT qd> 
cTT arPTFRI f^tt td ant dT 

anqddiqnp ^5 dra ant. din 

anqFJTNRJd c£ aid aRfcdW dRINdl 

dtfqdTeftdi qftqfqr dddr fdTdii 
Wdxrrddl %dTd. W ddtdT 3#RrH 
fnqsnqq (red shift) art n^idid. 

dridd dm arrqddT fttt ftd artn dr 

dHMI eMqdlefld qftdfdT fddBdT 

triw ftftt w'-Tdedi ftqdid. fit 
ddtdlT arftdtd fdddTqd (blue shift) 

art T^ddid. 

dFdTRtdeft dd rf fw arqeftd m 
rdi-ddl JjFccfld'kwi qfpjfW TF°pdRI 

^cRbWmst yFedq^dTRtdeft d-sRsiad 
(wobbling) tFdT wt. dRTldl 
ain^t arfqqi, tnt dFtdauqrt 
q-RTUTtf arftqi . did atm 
Tj^qqeqpTtdrft fqRd and HI qitt 

qssftw f^lt M cR qitt q$£#TRJd 
^ diid arndf anfd rdigst nFdiw 
qqndTiqet drint^ qn^nqtffqet 
arfq<Th fndsnqd m arft41d fdd§uHH 







WRT RTS55?t (RTfcft R W). R^TT 
1TMTMT cfulqd'[rffd 
6'<[cft=b W-T^d #cT TTWTcT- cTTMTdT 
Jll®fTb& RHcRW cTTR oTS^ScT 
W f?§IT MRIT . ^N}nT>£ftR 
cTT— ^TTcTT ni'STT^ 
RRMRft ^Wrfl, rT^bf UT JTltffaJ'Nl 
qRgifH, cTT^TM^fl RcR, 4W1 
=bTdH*ft ^ RJJTI^ ^rTT %1RT. 


3. (-strometry) 

imt-mi MHRft ohrioKli 


3TTfw brtt ®Kd ni-dl fnf^RTT 
TlfM. WT ITTTO^ff 
dRff-Rfl d^sfl*RMT RR;%dTRTdi 

RTRIW WRT^ft R^=F 
tcTcRHT cTF9T% % fwT RT d'lTsTl'ul 

TffRRT 3%. in dlTsl-l'RMT RRTm 

■XH'MW rTRrmtncft %bft iifMM fw 

RR^ftcT UTRT RIM ^TWT 3 eft. 
iRTmrnbft 33 ^ m rwcrw it RRtrn 

<Hiqi R<Hdi. nm R-I=b HI R'HcRI'H 
IT RT^n ^dl^eft^l itcft. dlMM 
f%%S R^TI^ t rnTWRRTft 
P+><*J| 1 — ^| 1 TJfT^RTT nftWn RldldT 


33 


?ta#M 3M - ^ 




3TT^ft ?: HT 34rR[0(^H (% 41^ = X ifte) ^1^41 

^aSMRTT 3TT^®. ^Wldcf) T^STT ^RT til fed 3WR4Tg=t 3TT#S l^fg 3TT%. 

% R°R<\ ^ T^URt girft ^ epstflT^ 3TT|/3^[t?T 3TT#g 

<Ksl efcil. ^TfddT dTTcS ^.XX4f cR^RRTT 4ft WH 4455 dXdf 3TT%. WMT 3??} 

dtfcl 34 [<J>cf)^ JilRfqifcf^'l T#4T 3MH %RTt, cR ^PN^fc+i^ I TflMT ^ OTT4 
%RT WTft. IT 3TT^73 jt fetH %% dtl'dlcil <=|[dfd^4W Tjnf tj^ tttIcTT ^T. 

#5R4 : 3Ttftf^H, MNdTH cMUfl, dWT. 


(orbital period) 3tdds|H 3raff. UT 
efdTdT ^>V4W 3tfcHK^ (^ 
W^l cbtijNd 3ff=b'fWH) 3TCTefeft 
Ul^ 3TbM Flft lit. W ^«%HTFl 
3tl=hKI^ WteUT 3RHdedl WT35TdT 
dRINdl d^'^rcRtd Wd 


3ty>'dT(fc6 eft ^Tl^TO SRRTg fldTd. 
3TP£eft 3 3TRc^n ^rNn 
d^tsl^WI 3TT^tl W- dMNdl 
FdTTT^ft 3T^ T?twpt t^TIT 
dfadt'dltd ^Ruff^^rd ^RuittH Ktod i 

3tc( oh f^lefld ^f^rrft 3Tf^W ^Rfapf 


3X 


3T4T - ^3 


cKrTO. 3T^Rir^^#TT^Tr 5 
TT3RT, TTCI, RcWMl 3%S ^rpcTT ^RT 
^trT RT^t. 


?. 3Tfy^ TTTTT R^rff (Transit 
Method) 

wRpsn (^mfrRr^) ^rc 

3trfte 'oh'wrcitfliT^ 3T^r, 

^ u r*N dtfcfteb cbMrdtfl^fcJl cTRTR^T 

%mrr mi ^ gPr 3 T^t m ?dTg^ 
RF^rmiTtft ug fw 3W^n^t 
R^^kI (3TIf5rft X w). RKT %rft 
cKlaMkSI he; gtfcT % dRf h*f I Tdd:d*TT 


dRfa cdl^dlRfacft fWTFdT W^l 
3tr=hi<rcft 3RTct. 

x. Hid chid) ehiHRl'Jiun (Pulsar 
Timing) 

WRR ^T FTdTCT t TTT dRIMI 

cTTW f^PtfTRT Thc^ 
gtJT^TTfg^ fto5T^ 3TTt. ThcmT 
HtcT:*flTdt fw 3TRcTRT 3TfrRPt 
fddftdH'J) 6<l'41oh =Hrcd.Hd<^4ldg<1 

TT^fPRT TRd). RT5f W ft ft da wdled 
xtRUdd^T (anomaly) 
cdhddlRpRft 3RTe^T% fkg 

=b<cl. 



3nggft x : 3rfhsHPJT ddjeft. srfh^tmTg^ dRtw^d ituiRu 
ycbt^Kcfld diyiduiRi 3Tr^i. 
yld-d : ghfidd d)n yd-dl 


3d 






0 


-10 


J<r 


PnfWxi u i 




3n^ft : y^roflii Mwm arr^Rsr. g^r cTFWji; ^n^rr wmi 
??n cfi-^mloicn Phuirji u^Tg^ *rc 

WT <=HgHH ^e(% 3#f^ f\ arf^. 

#5RT : 3Tfftf^H, MNV3H dstftdO , ^THT. 




3 RJ - ^ 


^drd ^dfimldRUI 

(Gravitational Microlensing) 
tFdTWT dPdT4 d,Pcd4d 
(Gravitational Field) t f4dTw4 
dl4 d><4 d cdPdl dT4^4)cKdl dKI 

3Tt| cdl48d TTF3T d 3Tfdd 4df4) 
RRRTl. WT fd4dlT ^cdtd ^444=^1 
3t4 ££ddTd. RfJ Ndl dl^dld^ dTRcdT 
44w 441 RdRTfdRd Rs4 3RT4cdT 
(gSW) dRMI Jji?c4ld dRMRj<4 
dTddTd 3df4 cdTdT f4 wd4 dlpiW 
4dP 41 dRT 3TRddRTT Redd 3Tr| 

rdl^^T 4)dT d 3Tf4di 4d?41 %4l 
(3 tfr41 r), rfd4d dPdi4 d 
rlKW^H 4u[Fdl w44 dR4)WT 
(amplification) 44. df 
dl-dldl If£dr<4 3Rt41dr dl cdfdT4 
vRuim fddlWTTdt; d ^cflchPllcR 

44r. 


KlidK<*>l -clchd”) 

(Circumstellar Discs) 

dFdh4d41 JHddPK-d ^ad-oifl 
dd^ 3WdTd (3tT^41 ^). in g^lw 
4 J idHi^ (consolidation) dPdh4d4l 
iRfdTa) ddR 4d7d 3Pl RRPT dt4. 

dc4dl 41 dd4) dRJ'fdl RdtRT ddfl 
3RTMTd 44fd 44 3df4 41 ddPfi 
dFdTTPdT (infrared radiation) 


PRpRId dpR ^Td4. dfRfd'^H 4j|Pdl 

ddPR SI RUff-bdl 3PdRTT4 dFdl4)d41 
dd41 3d| dt dr41 urdr 4d 4dt 441. 
MftdKdil dd'4l4 3TfRRd dlRIdl 3#R 
dl 3RPdr4 dT 41 dfd^dTd fddfd 
dRdid Rfdd ddd . ■qffdHdn 
dd4)d41dr d441 ddf?441 4dudidi41 

3TddTRdd didd^dR'Rd 
(interferometer) ddR dddTdl Hl4lH 
rrtrr 4 3Ti%. dfdsnd«4dftdRdd 
dd.dW'od UR ddR 4ld 3WdRT cdl4 
IdOspT =m 4 ddd °fr4. 

TPd&d 4d d fddHT 

(Direct Detection and Imaging) 

rrj 4 d^dfasidi drd^t 4d 44, r44 

RcdST fddd dd4 d cdRT dTfd 4tel 

w4 t in wmr4 414 df|s 3 tt%. 
3l4 WdRT dPdRFfd 4dPdt w44 

fd^dW d.Pdl'lsfl drd^r TTfTd^d 
MddRd 4 u ff^l 'MR u ri4d fd44ddRdT 

4fdT, 3dTg4 cdT RRpfl iMHIdidd 

dTd41, d^JRTdl 14441 d41 4l#dl 
Rlfi?41 dR^T 4dT 4#r. ^?d RdOTTdT 

fddK did I dKI RT il^SR 3Tfdd> 

4dd41 3 rt 41 3df4 rdrj4 dRpn 
$ffdla5H dlddl. Rid 344d d4l'df4lTdl 

MRuif-odl (d^t. 3TdCrS m4) dTd41d 
vm;& 4dr4 wt rrt 41 dP dd4. 




4df4d 4^4 3i^ - ^ 



3n<j>rfl ^ : SddRTdT gcjtri t^sSul'I'l 'WtsOO i<<=hl H<=lcll^MI^ 4 )l HRdKcbi ■clchcfl'^ s9Wlfe:l. 

dR-y ; ^ ifrq^H d<ft<£(l , ^mrr. 


W M^mwidl 3 t^rrst c^M'cr 
3Wd<£t cTFTcT. 

fcRW ^dTd^FlYt 
tfc-rg^w rfr ijacffofCfd tj/mi'JM 
^Ptfelfer (carbon based) 3T^d 3# 
3?m w*n trorf. dtwm i^K4i 

wwi^ sro-stTwhN, 

wft 3f 3T)#T% 3if£icc| 3W?r -$ dTT 

UfTqR 4)dtj/) 3TOMTW d>Kfddi 

snsrfr d$r?r wma. >mw;& 

%nrcr mt 3rrfdT dd m r41 

3TRTC3 W^T cfldMWM^ 

3Tf?ddt 3TT% WT ^TT^t % 


Wn 3%. 3TTfrft 19 Wf WT& 
3TrfuT (pfrsq T cffdfcf<u|Mi 3TRK3 W- 
W, ?dTd dld^dl TJdWR cHsf^ofvjf) 

^rt 3Hyudw1 wm\ 

HMKdl %cT . 

3mm mfmw, 

M WTsJdd 3Tr%rT. WRftd TR 
t 3{|oHKr^ (gas giants) 
3TT%cT. ~m WRT 3T§f %5f55 

iTl^f TJ1 3Tr<goSdTd 3WT dllft. 3TTqRTT 
dfaddi-^i rrafcjrg^ 3rm ^ ir 
^prrt mfm, wwrt wr 

3TTftcT. dddldldld Rdd'IHoi d^R 







3T!^ft : 3pF, TFIcS of eiicdeKuii^ n?PmT#% dlWH of cl< J Mi«TNl 3TT^g. 

#5Rr : nwr 3 ^<m[ 4 m 4I ^R-ie^d (N-I). kaSMi or pw didicRuiwk krcs ^4- 
fg-yipM (carbon dioxide), di>k srfkr? dosch an^, rfkkfT ^4-fg- 

y iPid, afield ^ hi u H in fcRfR arfkccf t^yci. 


3TRniTW T^MT RFT t^TcT 3Tm 
l^Jo^ WT& ^ WToft 3?T?Id. 
Mft^=h'ra5fd nklW 3n=hKh*il WT 
rSTT^T R1R WR\ ^RMT% k 
3TRDT q#£f ftcb'Rfd 

niT^T RT C 4T^T 
cRg 6'klc^l 


WfRft sik^M RT%ft 3TRT 

£) do. 

nkki vs, uu ^rr 
HlfkblH’k w srrftl k, w 
cTfikt 3MT rTF?M^r n=b 

^fr^rfqk^T kkg WT. ^R ksR 

4w<jimi ipniw Trsfapftcn; in 




?ta#nn 4k 3k - ^ 


di-di4! g?d deft (proper motion) 
4t tgdd dRd ft eft. g?d d4H) 
3dd4dte ddd wfti ut ddtdddn^ 
2ftdigo£ in dRddi ‘ddtldi dm’ 3 # 

dtd Wt. dfrd cdTddT dtddT g?d 
dcftgst w dgdT dm 3 ^ Tfddt 

drift. cimnI g?d deft Tf^rt tsr- 
Jitdr-^di d4gtftdtdRn4 iddffffdTt 

3Tp?Rft fdAddd. <mh?4mi ctkt 
fr dTd d£ dT gfdr dm (Red Dwarf) 
3Tgd dMlqigd eft ATdTdT 
Mdddd4 ^ 3TI%. qfldidftddi dMNl 
Wdfdt 4dd dHJ'idifl ^STRPT^ 
dddW^ ddft dfd fdAdT dd ft 
ct4ftH'Udl4 did 3T^#ft %et. 
d?4 #t ^t #q dtft ddfi^dT 
dRTTsftdcft d? SRTddTdT dddT 
edkdld^ 3m4ddl qdctl'dcR-cHM 
fdSdt 3TOTfIdT%cTT. sHfldifl dRff4 
didi«i ft e^rmt^eft fwimn diigd 
3TT% 3# rdi4 Tfjpi) ^ T3 ofA 
ediw qfJdJ^dH^td A#d dtt df tstf d 
3dftd 3T4 dKdc|H f^cri . cdi4) WT 
c^faftc^d ddddfdt 4 cleft cdT 
^uftHS^d dtd 3TOW4 ddt fkg 
m4. 3fR=R dft ddli-oifl dldTdl 
yidfai 3Wddr4 d>44) gn4 'faasrete) 
Hl^ld. Hid ?ft. =Fd nidi 3 h inert I dldl 
d^4Vft dT^t 4ddT dTf°t STlfd 


MddTdddTT g^t cdtft d$ft dFd 
%ddT dT^td. 

3TTqe^FTRJd %<&6 ddddd^ ^ 
3m4c4l PSR UT AfdRrhUI 

WcJHTH^ 3HiHdfHdqun 3Wddld gfg 
Rdd, 4dd 3 h ifu| ^H|< UTddT d8jdd 

3TT4. dTd UT 3qfddfddddTd4t gu 
3TT^cftd> (pattern) ftdT. UT 
34 r<^. cf) <4 %TT% Mdd-fdd^UT Udd 
*>%%*> d*U rdTdt UT dddTdUT 
ddfdTd^ fddfddd^ ddURT 
3tfddfddW fT cdTdtdcft faddlMI 
dUg^ 3TT% t fkg UdUd dd fdaSdet . 
H'MdTdl dNUHdl U dfftdT ddg4 d? 
dlddTUTdt. UTdU^dTd ‘PSR ^<V3 
«ft\ Udf cdl-cdl WldJ PidMmldcfl 
fiddl'd tioF g4 dddt. 
in w4) 3tFM) gtd ATd% 
niqidl, ^di4t di4 ‘PSR ^'avs nf 
3TTfd ‘PSR ^t’. cdfcftd 4) ft 

nra ATdFdTAtdcft-odl dgf^dtATdt 
^dA f^dA 4dt dt ^t dT tr^ ngfddT 
dldlddl d®dd d4 dTddTd. 
Add ddTlTdtd dT-dTdlddt 

fqddldl dtqi4ldl d%dT JJ 1 Tfd4 
4d4tdV. dTddldi qdt HJdd.d 
TTdt 3dfd %dld UPft 4dfdA 

dT dfT3TW HT dKdddggrd'td W 4d4t 
(<a^ Pegasi) UT dFdTdtdcft dl fw 


Xo 


siw> - ^ 


3W> ; 4W fkg ^ AM IT PTP 

q?41qrgq vt gqwA gq 3n|. 

*-l ■‘T’SrTl qV cdl-cqi Midi) rTF^TPTfeft 
%q55 X.R3 TJcF5 M ^ Wt. 

sm^n gg; pitw gTqrqw fgrd 
qgggTg qrqqAgrr it pi q^f-gq 

rTRTPTkrft fwt | UT PIT% 3qqfqq 
wA tfWP 3TT%. 

Rooo qTTdft WIRcI 
qqg wtrtt %TferRT qMiqign 
^o.X M=b'Rfc|^ ^ 3W^cRT gfqfqqr 

qrqgRdrqqrgggAAi A^dA gfqidt 

(Epsilon Eridani) HT cTFqrd Pi?qT3 
grqiA . cPtfl cPlA RTq AqA gRldTH 
gfqidt 41’ . qmrrdJT gg Pciwgo; qgjqH 

3Wddl IT PI 3Pqqq WTI^H 
^TNVqTdT 3grqAqTqfaqq3 
3TOWKTTJ5- feq Prft dqNPi gr^A 
irrar Aw tTctt. (qAA q*iq 3 ) 
4 Act id ^ 00 ^ qsA %Tfqq^TT 
qq>T qg*i g<?ccfA g^qfA J ilcb< IJ l qq 
qrrgq ‘OGLE-05-390LA’ iTqqgd 
P? RTqiRTRfl AA %At. cRFcTT qRW 
rTRT ‘OGLE-05-390L’ irg^dkrgq 
^000 pqqgqA qrqgqq 3 toArt, 
FPRT Iteqqfl AqjjA I W^TTO qg 
WfAd cTTCT 3#. it hi W^TT gw 
rTFqTlkrfl fAqupigiA) gqft ^o.X^ 


AA. gsAw %qs 5 q.q m qqgqR 
qfgAdi 3rrfw rigg 31441 grqiAdq 
qqpiTJTAgr gqfa Art p? iigg A 
q?A q?T5S ftqqdT. 

^0013 W q^SToT qfeqrqA RX 

qrqAdi gq 'Tsrc64aS4'fq> A q drqdi. 
pqqq ggq TiRMT ‘WcfArt^q 
pAttAA 3WWRT qqg4 pi grqidi. 
A %q55 qgAAq I^TRT 3H% T rqAq 
hiA, qq A pi g^AA gdHI q><d I 
AqiA J ll 3TI%. qAAPT %P3 d IS 
cfFgq'H RWddT q gsAAPT 
fAPT 3wAdT it P? t=IJtA ‘wp 
W A’. cPToTT ApgsA qT gqq 3A 
3 AA qrAqA qA. it pi gs gAAgr 
(qKcbTgggkfld) WIFT ^ (Gliese 
\6\) w dTTd qg PTwAtA (red 
dwarf) %qA. ITT PITqq qiupA 
3Tf^lrq 3T1% 3rqqr q?A ITTq^r PT%fl 

3qgg fqoiidl qgA qft qt weptstt 
qqrftqpq p^ttp^ argqqTg^ At qpA 
gqrq?Aq g|gTqA. it 3pqqr grqiAqrr 
gqfqqqftqFgqRTqrqrpI. f^FT, ^q 
3pfq qtfAq %TfqqqqqT qgA ITT 
Pirqr %q AqdT. HT PITqT Aq^RPT 
3pqqgqT, gsc#6qT qq qggpurqi 
qTqrqq g#q, fq^qq ^ooq q%A 
giiidi fm, ?qr% irq ‘wg 
qV. ‘qft’ PI giH^dl A^IFq rPTdT 






3TPJM yyj yT3i R-Hed I'f) yeW 4,<l^ 
fy^^r yrft, 3Trfw ^y-yw f^reft, ^ 
yfaddl cRdT IT yT3T yN'^'dT, 
im fty^ ‘wsp ^’. yt’ 3 
tfrwH ^pr % yn^fy 3^r yf-yyy^i 
<(dH 3WT% 3TOT 3T^M 3Tlt. eft 
yFfiTi y?|y Tja-c^y H |U| T3^ cR eft 
$ rgiTicf ft yydtdi it? w nr yipft 
oyyrddT sryTdT. ytyMra 
dlc^ldl ^fty ^MTyT^t 3TTWdT 
diuiMi yy-.dMiy (c6i ^cf)yT£>dTHo£ 
?yM yfy^A fyyR %dT ^rrfd. wry 
in eTpymT yyrty 3TTyyyT 
kRyiddi wys aryjTRn yf?ddi ko 
WFyy^ iteft. ir nry 3yyyyFTRjy 
R°.y y=HF^N^3Tit. 
ejditcf %yo5 tjy> lefkrry yycjyH 
34yvt<rin WT dRThfl efdRddl ydf-odl 

3Turfq^t 3TT%. 31^ ft^l'rf) 

imyT nFR y^y ut 3?frPj?4tyT %y 

^RTRT 3TTdT. 

ir r o oi3 wr 3Tfi#y 
ytc; myrnyyi 3TTyyi yTygyiyyT 
yyj^jriT^fy^syry^JT yTdft 3nt. 

fyyiy^ 3Tyi°y cflftfyi 3y|y. 
w$&> difyyy^i 3T®yTy%ft yft anti. 
rdTdtd yldddTd dl-Rdl IT?yTci 3T%T 
3 # yiy^ yft yiryr Mky^i 3ryyft 
3Tyi§zr mt: %yc5 3TiyyyT 


yj^Tyyyy^yd yiyintd. ut 
yi®do4iQ4t yty%y m t rdi-sdi 
dRii-dyi yyefkrky 3Tr|y 3yfu 
rynff 3iyft ytyyyry Tr^tyi ylyytfl 
3yyoyrat wrar 3rr| 3# yr#r iff 
3ryisy jp ytyy^t 3iyTddi i4t. 
t\ indt 3TReyr 3yyr[wHt utg. 
fyyry^ 3ryr 3T^ tfftki 3TT|y. 
i^urt %yc5 yyyidddddi yyyr 
fyw ft ylyysflk uyyyyidr 3{ywdi 
yft. cyrgst ycy^Nr yty yy I 
y^tt^t fld=h'K=h. l%6* y^ 3{I)FA'efld 
ykn wdrer, yfdTlffdi ^ ‘M’ 
(SETI the Search for Extra 
Terrestrial Intelligence) IT yy§TT 
Tytflui H ty ^yi^n yt^rr ynyy 
ITTdt (yTIT http://www.seti.org/). 
4<y c sfldi yft^r ^im wyt^yyiy 
‘yftsyy’ ut fyyy yfR fy^y 
yy^t mpto yfl lyasyil yyy t. 
yly^id yiyyrdT yy^t ytiynT^ y?4t 
yteFRft 3ndft, ck yfl% yiiT 
y%d unti dWM'Jlt 3H[d[4ftyy %^Mt 
wft. 

khagras.wordpress.com TnyR. 


: yyy ^sr, dy.ryyfl., kkyeyrfdyr 

^ arwoi). 




ytyfyy ^ ^ 


WdocrQ s : 

wfa<g?cft 

ERcSTT ER? CT3TR c|5^ 

«r3 


it, 

3Tm ^rt w rrm Rroft ^r 
cR % %rm dTitir ift. ft <j4t 
^rtfr, ?Rr% g£ rttr #ct i ^r ^ff4r4Mi 
tid'd !>lcd8T ®IMn I 3TRt TR f%dt H<K1 
! ^T 'ddd sbTRT RRT 3TTt t 
^■Klddd dl'ddlil 3TO% RR c?T 3 h IH u I 
RdR cR|R %rf, T TT3T^T RRtT Wt ft 
sffy'rfcrl cR RRfetRRdw^ TfR RRtit 

%rrt %fd. fi rrrfr gj^t ^TR rrt. 
^t RRTdT ^T, R\$ grfT RITcidid 
■HIcR Rv^ ^Id-dd. 

cfa wm it rrkr rrrt M. 

?) ^T cHclUI. (3TT^Tft ^) 

R7%R : 

Rfift, RRRT, tffd dTS 3RHddl beaker, 
gas d4< R->di ITS Rrtd if., '41<=h<-oii i 
cfeldSTT it 4 dM-ii) d,d>^. 

^ : 

#T % RR RR% RRift Mill'd RRJR ft 
Hlit dlHdl. Hl u il dcbaic^H ^RT. RFft 


i+oiV'ifTddT STfeT tcS RR ^TTeRRrR 
cRtitd #T RR% RPift sSteTT dteh*n 
sfc+W^ RTdT 3RfR WU dTf-^T R^RR 
RR#% ftRT. rrM RtS tjof ^tRiir 
4r4f HlfR sfl-Si %o5 RTd RRT. 
f%?RT <fWdfl W?r RR fiRRtt RTT? 



3TT^ft ? 




rftarfR^ rr4 3^ - ^ 


q%dR RdRRRT RWcfl 

3T?r rt^. fdim r Rt?n R*ft w 
’HM^II'^H £|dH l^ehl %5&dT 3^ 

RRR 3 ^ RTT. ^rft RJRRoH %RIRTT^f 
3^MI RR 4H'uq[M'R^ mf 3TTfuT % 
rirr yMiuiicR 3?m rrt rrr mfa 
t rjrM rr^HI 3tt%. 

WT WfRTW "TcR cj^ff cRT 
RR#5RT y fcrftd WHR fRRR RRT. 

^)Rt3 RR ®HRIR^ RI RRR 

RRld ? 

R)^R Hi^did RTcft d(R>dl cR 
RRTRT RT ^ddl R>T? ^RffRSId Rfc[ 
ddl. 

RRNrr RT TsMN^-dl RIRRT^t 
^mmwr rrjrtrt^ rrt rrtrt? 


w JMlRfd RR RFRRT £dddl 
^fWr Rd? 

^) RTSRT RRTT RSRT R 3TRTR RvRR 

RRUT. 

RR^RRRTg^ RRR ?TT^Rft 3RfuT 
3RTR RT3R RR Rdddl RTR, RRTRT 
ftcifdl ^\ RFRToRT S^RTR R '-(idRd 
#3R RTRRF£RT RrA TRRft 3%. 

RT%R : 

RflRT RT%R 3Rf&I ^cR rM. 

RTTR 3h | f*J | ddl, ITS ^d, RR 
3RW, £ / R53 3RT^RIT RRT, Rl% 
'd'-bW ^fR 4 ^- 

(3Hl<j)d1 R) 

^ . RlfFT dkhRI RteRld §Tt% RTuft. 
' r -A I . 



sn^irft ? 


XX 




R. W. W ^-cffcR 

3R WT^3Trf^T c^fficR ^Rft R^ef 
wr 3wcrar %rr. 

3. W Rj^ffw r^r ^ jrw 

3Trfw cRRR | ^TT. | fdRTT 

^r. 

x. fcra > tr xtt? ^ff-64i Meft *ri% 
d^H cRTeTT d^ldl ^rTT ^crl 3T^ 
«WI. 

H. Mf^ridl TWT ITT. Wft TRcid 
oTTO RPWRT ^RT 3TRft fqdt 
sr+>R ddl. 

HluH 3=bc4H cj|<+> ^-ci|| <cj|<rl'^ i ll 

rrjcr wn ^r. ?km wdftd 
^T. (eFT?) 

VS WTcSd ^WT dtRWI fdst 
RTT cdT RRRTRt RPift 
IJcbd <+><1. 

d m wrjcr wtt% sfa %tr 
3TT%cT, r®nr% R°F> TtR> -3RT Rd %<?t 
cR ^WT dl^dl =btw[d TT3RT 

T%ef. 

%8RTRft RleJR IT WFT RRJT 
m Rgcfft f^R RcR RRT. 

WT WRTW RcR cj^ff ?RT 
RR#£RT M<RM WRR fWR RRL 
wr Rtww mufl m RiwraaT 

W\ ^RFd RPTRJR RF3RT, RTWf 
Meft RRTt 3# RRdT ttfeT RT? 


R. cR^PTt^? 

3. RddVRI H'[Ui|'|'-c| RRR55, RWT 
%65 3TTRT %rft %53Td %dt 

RF3RT RSeTT t RfRdT ^RT RT? 

3MT Wt ^WTT WRT f°FRR 
RW cRRtt Rdt TfrWRTT^t RRT RR|r 
RR dT 3TTef cR ^R5f RTRef. cRWIdt 
SfRfRM RdR 3TTf^T feft RReT RRTRT 
RTFlcT ? 

^ cR RT^Rft 3T!t RST <JJRt 
c^ffeRR ReTRR> RRR RiWTSRT 
RRtRT^T R^ idR'dfd. rdNdfcR f°TRR 
Wt, Rrft RTT^R^t, RI%ft faaJRul, Rf^t 
3TfRR WTRRT ffR 

^TRTd 3Tli 

3^ RRTT RRR RRlFT %effd, 'RTR 
3T^pjft 3TRRT, ?RT RRTT Rt^cfedl | 
RjSRT. 

3#TR 3o 5 3Trf^T Fd=hld^ RRlR 
3^ ^RTR 3TOTRT dT Terrarium, 

R%d WFld wk, wft 3nfuT RGurar 
mm RTfRRT^ Weft fd=blRd 

RRdT WR§ fH-Hdt-41-d rM 

3TTfq yfd'frfl ! 


: fdRDT Rt. - W?o 


XR 


Rtaaf&r^ 3^ - ^ 


34 c(eKIVI WtSR 


PlPMkflc!) 3TTcfRf 

<^<Slcb : R^=b 


^kkr rr oh^i m i 3 Mob<*jrrd Rr^t 
kRS $lkRW cR^t ^Rft RRT 4 %; 
T% RctRWTdl'd RiRTd Rtfa ^-q[xf| 
c(R RfRT $TkR NH cR^t ^Rft §TRTd 

3 TO%. RRkt RBRlk) T^FTT q WT^ruft 

RIcTRT cRRST 'd|TR|T q RfRF 

kraRfk rr tot ^e5 4 wl R<Rr£) 

RST RR T 5 Rdf . 3 RRRR-R-R 5 T 
(TT%^W) R^T RRR eilRR-R 
SRRW RR Pkfcd Wt RWRb 
3 w 4 . %tr trrhi k^d r#r rr 
R kRRft 3 t^q? Rk) riom! 
wk. wk ?w?i 4 te ttrrM 

Rl 4 siHdl RR <^sll 41 3 H-H |cfl dHlrl. 
RTIRTk ftw# J jd'l J jdW 3 RTcf. R 
Fd RTRifiJo), RRR q Tj=jRT RcfTOI - 
qqq R t RfadR q rr^rrr 

RTF?) rr rrm r^. 


XS 


SLHJ^Rdl 3 TTrfk 5 dWUM fdilkui 

RRrm t g^R 3Tfd?R rs 3tt| (girft 
- ^° 0 %. ) R§ RfJRRR ^STRRTkte 
RRjk RTRTR nV'i Rfcf q 
RTRMe5 RR% dRRH -^oo”i 
r4'cT RTR RR%. fWR RTTTITRT 
RddTdld RPT HdR+R-Rd 3TRRR 

f%R cR3dd ktf?SRfks4 RRRRT 
dTfk R=TTT (Thermal Shock) WT 
RRR WTRf. 3WRRR RTcfte RTRcT 
qq ^TcjlPfcW 3 w4 3WdTrT 44 ^irft 

qgq % Xo 3RT T(. R RT^RR R!$ 
cTITTR RT5i q RTRRR 3RT4. 
RcTRTmdlei TldTcRulf-ddl 3TRRTJ5^ 
-Hd^H (Convection) iftR RRd 
R^. ^\qi 3-£lGoRd 3TTRJT WT 
RRR I%rfk5 RRT ^TH R^ RRcft, 
Rk RTCR ^kkn; qq&qq 


4kf4R4s4 siw> - s? 



^ WT 

^IcNl ^cffuitlcfiui (Heat 
transfer) fft -Hd^-ii-cdi 'gft 

srbfrm ^jtM 

^cffu|tfcffu| TjMd: 3R(4 h 
(R adiation) ^ngrfrg'ft^t 
W 3 Wei. ^nJIT^TT 
3tldlei 3W1T^ ^Tpf 
~£ 

<v, 1 j l oi [ -i) | FfWR-fR3t^JT yJllefM 
cdTg5$ 3TI5fRrriT^ 3W^. 

(Mechanisms) 

3Hi^[d 3#^ y=h'K-dl ^ cb'WWIdl 
ddHeiiW) 3^[c|^ifoh'dl 3TO%. ^TfConsf, 
^h^it Tersu^T^ft %^n. ttI^t 
3^cbKh>4l 3W^n «k4*MI W? 
TT^tWSJTT 3WdTct. 

3W5FTRM qWc-dHcR RTT idSWdl 
tfMdfd. 3M<ic6id 4cfc6^|cfai 
3^F§TT 3W^. cdTg^ ^fefcl f%5f#T 
W 5mVm^rT cdT^t -dWuf) ^ 
fd+ci-d 3TOcM. 

wmr^i 

3Hit^[xf) MkVi OTFt BJ^SRFFt 
rtkuditHicil 3W^. 

3TfjrwMM4^ j'-ryctH =RdRi 


rdf-ddl tH'idl^lfeil 3f 3WJIMI ^Tc£ 
(vibrations) o-JHIdld. Rldld 

3T^FRTRfte5 d)=bMl 'dfwA, 
y=h'K-dl fdfw) ¥RRT 

^FTMT e5FTcft . RTR,^ ^TTT^T W 
W# T^FTT ^RT^f) WTcf. 

■rifH5f<V< HFTT^T WTcft ^R 3f 
3TFRRTH 3TTSRRfk %3fT% WTc). 

idcRuiM iicKlrdlcRui (Integration) 

(decks) ^RWwNft ITT^ 

^FRRft cRTd. ^Wdlifl 
i'-f^'JTiqiid MlWRMI RFT 
3WT y=HK-4l 3{KNsfcSI ddld'^ t 

SRtt. 3^1^ T^^THT 
'dl^dWIdl WWTcf ^rRfl 
MTMT dld^dl fTTO 

(Harness) HfJIdld. WT ^ ^Ttf) 


Xl3 


?ta#T^ 3^ - ^ 


did (Id I tHHI^I 3RRt). y=bc(Od 

jrpjrfrt rtr 3n%. 


fsr^JTTTf^r'dT cf RTJTd t1 I 3TT3JT*h 

chi4sb^ (Reliability and Quality 


Assurance Programme) 

trrfrto 4is> ; di 'diuiMi 
(3?fTT^TTJI q 3RTI^) T5ET cfft^Nt 
fqSHl'flddl 'ft 3Hrdld^dd> J Kd 
3WrT. f^TT^fffT'4 Wf^2 %^TT 
qidaft-di 4 Hr 

^ ^rr^ft =b(c64) wi%. dwidl 
few-flddl R '^rcfftl 3TT%fRHMI w4t 
Rt4sOT 3TMut 3TTfw rdRft 

3TOe5^n^ft RTT) TR#% 3RT^. 
dTdV.md W&> cf T^Tsf (parts and 
materials), ’Hfd<-dH - H^rll cRwjH-cfl 


d, u idTii (Fabrication process quality) 

3TrftT 4tqf) 3w«l snfnr ^ rt 

FdRdflei -dMWfl r (Test and 

evaluation) RT RdfdT 3RRtt. 

^snwl 

tfltsth^W TfyeSV'41 Md^iq^T (ICs, 
Microprocessors etc.) ^ 

TRFRfaRT WI rtf) TqttfFSqT RtRtfd 
^tuqr-41 wd TT^rfr. 
jjvidfWdi yd=bi-d1-d fcrs, 

Lft-dc-itfcR c^tHt ctwft 3TTfuT 

3RR 44 rdi-rdldi xfNuqi 


WMcf. Tc(r#5qT (^c^firflSRT, ^R 
TTe^fsFRTITi THTR^ 
qrft) f^ftTFfte 3RFT 
‘TRTtRTtW fadfa 3TTF^T^ 

RmiRHmI (Out gassing) fsRTT 
iraf^rr 3 trt 3rf 4’ fT R^idwi 
RRT 3RTdt. -SlrJfa TTt4 cdTSqT RdT^) 
(Batch) dTWJf) R dK'4Hd« 

F4|ob'(WI WRt). 

^id'Ccn (Fabrication) 

3tftt Tctrtj y4)iiviio*i 
(Clean Room) 

sRfqcTTRT 

3t4tW^cfte5 3Tffr-^TT 
44<ditftrb TST5#) Tgett cR r^T 

3TTTRTO finTTg TrTW 

^T5FT 3WJ|ms4 R %55T 
THy^i-oqi bfrIr^ 3^§raT frfrfw 
fNRft WT 3Rtfr. dRHFil tIRT 
sHfdWd 3TT^tT 3# 
yq>|itlTc^d-d 3Hit^f-bqi qPTJftt rr) 
RT^f). TWJII-4I ■T.4 x(T-4HI 

JfcAUIK mu TJTR 

=bf4gf4f^H qrfq^ Ttk dfe RTCRl4 
WTcTTd. cffrd gWdk) %RT R3 T^ct 
T^T tIRT TFan TfeTR =b'<r3qi eiP MTd . 

'Tfjl^H-rdl )oo TTdtt t§T?2trgft 
dTWJfl obT^Id 4%. 


x<: 


3R- ^ 



-d I -dll i|| cf 

3 WRM 3 TIW?TT ^ 8 ^fle 5 3 TTgjM^T 

^i^icod'i Ig^ki wfe 
WTcf. rdl-oifl 3 WT yfd '<£(?5 

^rf^kicfter 4 fe ^di-cfl BJTd^srr 

3 TO% ; 


cHWkl (vibration) 

cSHitgM'l ^flifdT'JI rd< %^en 3 TdW 
^r^nmrwt 3° rnPidi-odi strait 
3TWf. ^T 3Td#=r^ 6'mWA 3}ftf!RT 
wri 3rrfw wt ^rn% 

WTdTtT. ^TT -dWUdl gTs^: 


dTTdTT^T qftf?STcft^ 
WtWT^cT ^fwwf 
3igw r T (Simulation) 

<SHil$ 37^f%rT =bl4 =b<di 
f%dT ^ rm \ wknm 
?^re^rafk5 
-dNUdl ^ r 2 lt 4 gfZITSR 
^Tpf) 3TfcRWcn 3W4. 
cdldlei ^TdMT% 

cSj^iSl 3tl$d. 



Wfl *Tjft£) JjftUT 
(Vibration test facility) 


Z Am* 


X A* lx 


?ta#T^ 4^4 3^ - ^ 


n 



Thermo vacuum facility. 


4lf*6l TR^ft tfdcdl 

dffdTd. 

TTFTtd fqgfrT 

(Thermo vacuum) 

3T^BFRTRfte cfrik ftdfd 
3Hif^fe5i =Hro5q4d crr^foij ch<t 4-4 
3RTcf. 'qMRcTsff dfpfSTTfdT 

cNWUif WIcJl OTl 1 ! TfT^T f^rfd 

3T3?:tpjT gfd^cT cfk 3TT3^#^ 
gc^TT Wg Wg ^MUifi c4h*fl 

dildWl Wlfen wra 4%. 

^TTftT^'R 4> 

(Accoustic Vibrations), Tfk 3qgw j T 
(Solar Simulation), 
c^i lei °h<*J i d ddddi (Electro - Magnetic 

4 ° 


Interference and compatibility) 3WT 

MWUifi ohTUiffd 4dTd. 

fdWdkdl 3TTfvT 3TT^TFT 
'=Kf4sM IT W\ ^Ndl dddd fdd [ J TTd% 

3TM^T Wt 3TTfvT 3Tde5Td 3TF[^I 

Wt. W? TT 4 'yfsh'ArcJH dTJd 

W^TdddldM dik Wt 
rif[-r.4ld< ‘dfM-W (Flight 
worthy) 3# fchfcw'ldd fit. 


rt<ach : TJ^T ni^cti 
^ 3T^rm ?TTW, ^IMI ^4 fd 
w? 4ifi4rici ditfid) cbwPid. 

TTT^ft TTff fd^xftdcTT 

1°f?TT52lfe4 374^)RT 3TRSTI dcdg 

^luii iyicd 3rrf&T ^nrsdA. 





nf \e 


OTcr ; MHj [ch< <N i<m gg 


JIT cksil^ll qfgc5T 'HTT SFNUI 4eJJI 3TWcT cil^tf I. 
JIT 3RRM ^TRI 'HTT 


: ?iw 

*t 4 JRTfd TXf, ‘^ff^dTei’ 3TTTTJTdT, 
g?Rt-geft WFTSTT. THgidld WJT 
3RT^eR *TR TTTd^t-d^dt JTT i?R- 
g3RTs4 TflsI o^Fd-dl. TTguftcTeft gggdft 
3TTWRT 4W, cT SNi^iH Wc; M SFdxi . 
®R, 3Tra4t-d^TT geft JTJTRT jfe 
wmw, ^iddHigi, ddidl^. g?Rt 
w 3?q^ wtjt%. w ddi-d^ 
ggg^5 wrd jgRra. wtrjM gg^5 
dFRd rd-d I TTFT TfJRr W\ RT^TF geFRft 
Rrffcft, g4^d, WRFS Wd 
^ r : g^-41 Jni%cft 3 totjp^. 

RflcJTT^F sfWF dddt^dT 

g*dldV,l ‘ ‘g W ddTd y ^d)FH Tj^ 

TF3F fi^d fddTCT. rJTTsft ^TRcfte5 fdddd 


3tr 3w yrfj'Fdei. jggfF 3T3F 

^ft^TF^JF, 3RddTTRT#JF gft. TTtWd 
*d>l^ dddl ‘dldcpl’ dd 3Tddld ?’, 
“%dt’ T^^iJT?’ 3T^t WfFcF. 

( JTTd gdRFeil RSRd 

TJoFF #fddF f^F^TWPsft cftd 

d>l4^l loil Hlf^eil #rft. dt ddjfsFR 

dNHTRRWIdV'l ttuJFF-41 fcTJft gddT 
gtrft. JTTc^ TRTdT gr MR IdT gtdT, 
xpri j [Fcf Tddifl ddTTdT W gTcdT ; “3TTdF 

RdR?ftd gi^t eftddF %^JF tHr?!” 

??Jn4t. w 4 J Fcodl -dr'TF^Wdd dld'dR 
fgd#dt TTge5 gWddft. “dFT3F JTT, 
dTdgTtfl” JTRR “dT^t, fdTTifTRT TFM 
dRTeft, cR...” 3WT yfdTH'K 3TMT. dT 
TRJR M‘ F-d4 l gdFT ffiM, #TdF fwd 






/dfldRlwr / FRdFFFF^FiF 
%fF dUtTMFdd RtFT TJR %F ) 

FT iwiRT TJRFT “dRFT 
FTFft RF ^JTTft RSddt, FT 
dTFd RTd RIcodNA.” 3TRT FFd 
f^5T. 

%fdR5dT TpdTcftRT FFTF- 
RFsfa R#TT TTSP RRTfdFT TJ=F 
gRRT Fdddd RRT IddRei, “m, 
RRptsjR ^IF^t W? FTfF 
RTFidRSTT?” TfCT, “#[#qi? 
FT FT fc^t.” MdRTOT dfa# ^d 
FTdfdFT ‘fiW RRJR 
Tfeft. Fldoii dTFT FeFF F^FTT, FT 
FT^t RF ^#dt^t ftcft! 

RFcT R?Ff FTfF 

'TdldFMI FRT 3TF^ #T RST 
fddRd RRJ. FT^ftF-fF^ffF, RTFS- 
TFJR, #-gRT 4T FteTF4^t RFd 
3FfF TO fe^F RFTTdRT RRTd 3RJ. 
dT|tF RF JfdfJfdH RTTOft ^FTT 
3#. TfFft RF Ff fdRA$T RiRddl, 
fd$tad: # - g¥T ^R^e5. F^FTst, 
‘dRTFT fSg RTddTd / RTd %R FFTRT 
?.?., F JPT RTdd RT^d. ^.’ 
dTd FTR3TR FRR *][<FJd RRF / 
FFRft FF RTFR FTF ( !) RlFddl 
%dt. 

FT FFdRFT (fdRTT Ft W 



euphemism ^F4F5 eft) %fft rft 
FcdTdFTF dTRd. dFRdd Rtd RRT. 
RRT gFTTTOT H^codWI Rg %F 4^ 
^2TcSF tRF. RT FTfk-RRTfFF-^f^F 
MdiRfd ^Ffl 3F£T fFFRR FfaJRRI 
Fift FRTT Mr. 

FR FRd? 

H,q^I RdFT ddTd *)dld, F RcF FT 
RldKH, | RMF'hI Rt^t 3TT|. RTTFd 
TJR*t 3W4F^5^ 3RSFSFTTRT 
‘R^Ffl’ RT^RRRTRT, RTfR F^frFft 
F RRdRFTT RTgFF RTRt. ^e^RT | 
RdTdRT FS RTF F, R#, RdTc[ 
RRRTTR eFFRfF fd^dt 

3dld. dfTFFft, 3FRdr^^dM%dM, 
RR FRFft ^R5T RRTRT RRRt. 
FT F ^R5T f rM RRTd TO #d 
RT^td. 


F 


- 'F 


dRtRgig fwfgRd^ ggft gfc fr 
RTd gg£ ggpg gHTR gR^ gigdld . Riftd 

R^ffRRHT ggi ‘fdg^-RggTf gTRTRT 
#55 3cRg RTdl. g?g^ fddkwl ‘gW 
WPWgf, 3gfw ggfrft RRd %HT 
g[gg-^| . Rifld RgdTd gg£<R gid %gg 
glWRII Bf ^ g^t 3H^oh'c|i4-41. 
fcRli-cfl 3Tc^R^t Rgf. RR 
RgTtgRRR 3RWd dcRRM, 3RggTg 
3gfw ^WT gT #55 ^oieVI RIdt, gW ! 

gfg?5 fwfRt RgdTgi gg; gggft 
gTggRgl 3Reft. TgWTeft, “Rg, t 
fdge5 - WTT| 3TT%, gW RR 
RTgT^Rg Tteft, gggT g#g?t 3gfw 
3RJ^t gR^gtl” 

iftfdg^ - WTffd ggggT 3gfw 

gdffgT feWTFRT 3Rggf^ RRt. ggg 
d€ gRftd gRg-c) ggRg ‘fW gRgRI 
Wd %eg. 3TT%rt gRS Mr $iicRH 
RT gR rWt. gW gcR^t gg,cgT-6ifl 
gIRTg RT^ fRSTR WT^. Rg^t gW 
gRui^l RRft. 3Rlg cdT R#% gggR 
3RWd fgfS ^IW^T, ^ %. 

3T%2rf3#W gntft Rg^R %d5 gTff. 

gd<RRI RgT HRglcR ggrft gggft 
Rlrtl Hl^l. 

Rgs ‘ft#k#R’ 
gd* gg5 #R RRR^8R RRd RcRTff, 
RRd W u ft( !) RReft. W ggft-gggt 

gg4 WR? - ^ 


^ ^ftsTR gtdT. RT RRR gR^R %f^C 
RTgagRTgfR gid. 3RRRW RRgTg 
RRldcRT OT RgRRcRl'gl (RR-R\ 

RRTgggg#g!) gigwiR gs wtRTRdg 
Rifgdei, cRRft wft ‘wTIrr’ gtcft. 
gggt RTdd, “ eft xxx feinj^dg) wign 
(gR;). 3gfw arnr^n^ft g^dn 
RT^ (gflWT)!” g^t in, “eft XXX 

3gfw xxx ^Ri 3?r|d, gw fd* rtI 
gfuigfd WgRTRgt gl^td!” 

ni dr wt gggg^ 3R^t gRg 

‘gigfgR gdggg;’ gteft. Rgwft- 
Rld'cHd gg;-fcRgt Rgeft, OTSdt- 
Wddld dldWR fdgg't fwfdT, 
3gd41dd<-^| d^lcodfd^l g^ ¥Id 
Rdgidl ‘grrfww’, 3TO HR %e5 #d. 
g^ Hdcfidd^di 6-?.wAwt\ gg; wr- 

fgggft fwfdi RCdd5. gw #-gw* ^ 
ddf fg^gr! 

dTdT RRtg gngg gg^tgdTW 
RgRfgrwfgggft. “wig^gdg^t3gfw 
ggM ^Ji^iail fwfdi wr!” gsrg?fd 
gggr 3 trrt. grfg^ ge5ig^ fggswRi. 
fwfwrfgs^ dgfwggd fw^g gdgRT 
fdWRT RgTcg gRWRT. dt T^WTeg, 
“ggRT Rg gT HR 3Rg^Wgp M 
3Rt.” ^gg ‘g^f^^g’ Rd t. gw 
geggeffgrg^gr, 3 rIt ^ gfgR hrr5, 

^R^ gwi-c-R 3RRT geil ^i^d, R^ 





ycife ®|IH 3TT%rT. '-effe, '-crife 

q.[(v5^f(JTl ZToSI; 3TrfuT ddd:dT 
f^TR RT^T l^-T dRl!” 

? ^TTTeS . RdcffedrBdT 
^fcoifldcdl f$l1®f<rd ?M. TJeRt 
%M ^ r wtri =RcT, 3nfnT 
R W WT RTR ^d. 

^ dfsFRT 3TToRdd dR 3TORft? 
eft RTcSdT ^RR RRld5, eR dR 

dRdT R?t? 

RR5T 3TT3^t - Rdd^dT 
HWHyRdld 3}JRd RRft. dt WRFt 
dT^fe-^glcftR-cdl ddh>dl {JtffjJtffefi 
#Rft %eft 3TT|. cdT W5RT ^tol^t 

gefgeft ‘rfrt’ #drd. M>FitdRRil 

dRdTd, #pRF RFT 3WR 3Rcf:R(d> 
ddd ; dR H $Td Id 3H>Hd. 


RT RRcSt dfd dT 
tddRT dRIdeR ^dt 3TT%. 
cdTR IfdRT MU fed) RR^dT 
3R[Bdd RR5RR RT^. 
*JddT, ^t ^ dfe dRTd. 

3TRdWsHM 

MT5TT fTO ‘TJScft 3TTfeT 

ddiddV. dtdoiMHRt Tft 

dFTd dFRdt t RTRdf • 
*0 USdi d^dTW #R 
W, e5T°fR£R, WSW. 
%^T d^cdl RfaSreJH 3TTfeT Wdftd. 
R) dfMM'-ddl #U, Fd^'i-dt fR5dTR5, 
#d, RM 3Rfe R^TdT. 3) dtd^ 

3TrfeT fddT ^fdfRT; dftd J|lcA|-oi| | 

FdSdRM^R, dtdlVM'iM'dM X) RcdReft 
M ^ T1J t? ^ T 3TPITRT TfdfTR, 
^RJn>\^T, RKtfed . 
d) cdT^ft MUfed. - RfMlfed 3RT. 
F) 3Td RtcFT dRR. 13) 3}d ^RT Wi. 
X) 3Mfeld5 4tdR^efl S) dT ^dR-ddl 
^ftcFRt^ ddfdRjfld dfiRW 3nfei 
cdRR fedRd 3d(dd'WRL 

dT RMcodTcFT ddcidRT 3R-Xo 
dRT ^RTT 3dTd, 3RT34td Ro-^d 3dfR 
Rd^ftd WId=F. dfeet RfT Tpt 

3TTd>d1d, 3dfd RT^t Rddtd. goRRT 
fe^l HI-41 dft dfteTd 3RR^t eR RcTdT 


MX 


dtdrfei^ are; - S3 


4sg[dr. Rdddfl3qteRiHRRl. srdfdM 
I ‘mraft’ trt 3tt|. 

dT^di 4MTRT fdfHIdl W 3RR|. 
3R<JR4l cfTgdi fkddH cfl dR^d ^RTTcT. 

fdTdldTd dRT dTd 3^wte 
%^TJT Wf fWT^e5 dT^I. cdTdTddkl 
dd^l MR fdT$Tdd4l rr cf W^eil 3TT%rT ; 
RFfa, #Rd, fddldT, fdgdTi d^dd 
(Rdl*dH). dd^t dcff %!ddddt 
%d>d<?i 3TT% 3TrfoT r?TM[ ddRdTdTdT 
fdMR %dd 3TT|. RdfdW RfFd, r| 
dr<^d4 tr, -| 3RcNrgn 

dde^ MR 3TT%cT. gRsd Tfdt, Red 
2^5 3Rdfd[d. 4dddT Rlfkldi dke5 
% Wl. 


qsnci 

d J lid geiidl RM f4dKMR>l <s?jTt> dd u l 
dTd MS MTd. dTT55TRs4 %83dddT 
Rs^MT 3TTfuT dRdRMI RdTd fdT|d 
^TT^Fcfr. fM5d 3RT^t dfl t gdddT 
‘fd-dlid’ MM dTddT dT^ld. (3TFfw 
4 Ir4c 1 g^5 3RRM RT%ft 3dfd 

fid ^ftkcT ddfld, dfR4d Mtdd - 3Rldd 

- guid-dl dTR, JEE - PMT 4 dddl 
3Rngw mr fdd.dd irfdR.) 

^i J INK RRRR dlfdd Rldfdd 
RTd^ cl 3Rd4l R MR ddfdR %ddkd 

fldT. dddidigd hstp kl ‘gtsd 


RdTfl’d Rteeft 4Td. HSTP k gM 
dd4ddf Hddl-rMI fdaddTM HSTP 
geddMdd Rd RTRd #4, “dJM 3 dt 
df dfld Rfdf d?Rl t, MMR5 g^ f. 
IMek - ft elldH fdifcR TTTd 
fl 4 t 4 ft” ^ddlft W\& MdMdeT 
rut dd#RT %8RdMt dfl ddd TIM? 
fddTTd TRR gedM^d MPMTRddT gCT 
MRgd CfdHW ft4 Mdd RfdMei cdTMl 
MTdft^t MMd MTdMt 3RRl. MI 
gRSTMM d,M¥Td MRd dlfld, dR 
%MMTdT^t 3dfd RsfldKS MRdTd. 
RdR Mdfl %8flM dTgd MFTdl RR? mt^ 
dTMdTd. 

d^lfaSd MRM dT W°4d fSRM 
%5, RT TRMRTM. RM HSTP ddR 
gtsd Rcffgfd MPM^R rdl-rMI de52 
f^tdT RdRT 4Rd TfdMg fldT. g^ dT 
%d’ ^^fdRIRdT^Mtddd^dT. 
=hlaimidl geTFTT ^tfddlt (t) dT?d 
MPT^ dW-dM RRrR gtdT. MR, gdd^t 
^ffcid-d gkdMT #d glRft 3RT RT^. 
d(tg.g;i Mfd: RSTd Rl%, guiddl MRId. 
3TO dft fid, f%MT geil'Rfdl ‘%d’ d 
fcR ‘#ge5f’ gd 3Rf| dTWRTRTkt 
dft fid. 

dl ~m, m dRTtdd RTdfd d?dR 
ffTM TPRd RRRdTdfd . Rddtdl 
f^dT^I RTRdft, €1 fd^l ffRM gddTT 






RR^TRRWT, %RTRURT, RHR RTt^R, 
RWfrpI RR 3RT 3T^Ri gM 

RTRRdl -cKRRd cTRk'idTd. 

cfa gRt i let, R=F 3TR*sfaR) |RK, 
^RR fadRiTi. RR^ft - c£[cftRRcRT 
R^lcoRld cft^RT R^FTT R=FT #f^R 
^#RT RRTRTRT RFft %R R^ cfa 
% WR#f HR #R. RRRTgRRT 
%fRRRRT RRTlil 3^lc6l. Rq RTtRR 
RTR, RR ^IRUT. %cft RR? 3TRRT 
RRRT ^fa-fldefl RT^RTT^R RT^RRR 
RTdTR ! R^TRT R^fTR RTUTRRR RT^t. 
R R# cfa r| WfRRRT HTRTR, 
RRRT cTRTRR ‘?RT rM’r ^ 
cftgst gRR^ tfRRafl RTTR % RRTRRd^ 
WT RoTRTRT RT^RRsFR ‘RdR’ 
RTRRT. RRR RTTRd RTTJR ? foTRTRRT^! 

3TRTRRTRRrfrlgRK%RUT; RR^t 



‘fRRTR RRTR’ RTgoRTRT, RTRdt 
^IRdR'IeHl RiRRRd g£ R RM; 
3TTRRRT 41dRldei RRR RRTR RRg 
RRRT; RRT RUR; RRRTTRT fRRRR 
#Rt. R=FT RTR WTe5 3R|. RTUPR 
3RRTRT. RTR RRi^RT RgR RRRTR R^ 
Weft, R[ft 3RTRR fWRR TRT RT^ 
RRRTR. RUT sPR WRRT. 

RT RRTRTRRS RR5 3RRUT 
RRTRTcRRi %RTRT. Rc^RT 3R 

IT 3RRRTRTORT 'RR.TRKRUi 

Rlf%c5T RTRt. RT: RST fRRRUT RtW, 
RTR RRTRUTlt 3RRS #R. Rft R^5 
W^TRJR RtTRRRTRlRd 3RRTR, eft 
3TT3^3R|R RR RtRTafl RTRTR; dRidift 
geft 3Wft 3H|R| gc> J l R^RRTR. 

RUT fRTRjRcTTRT 3RRR|R RKRTdRUTI 
RRT gRRT RtRTS RTRTRR RSJtFT 
RRT Weft. RFRT 3TfiftRi $TIVR^ 
R=fR gRR RRR ftftfRITeT RRTRTRTRT 
RftffteR, “m eftRT RTRTRft 
RRTTR RRift R)T4^ IT aSI ftft. ’ ’ IRTR 
IdR, 3RfuT cHR> e^FRT dlRTeil 
RfRR. 

%R 

RTT^t RTRtfRRT Rc5T fWFeT RRuf 
3RR^T dfaSdfd. WsftR RRT RJTR 
RRtR t RRR, 3R RTRTRR RTFTT 




3TR - 


3TT%. Rc5 deleft? 

Rdfd R£dRd dTRT T^RTT dT^R 

%ddPR. dT R^Td R58T 

ffdR % RRR %fdTdd RFldS, dT RSdg 
^TcT. Rd R5R dm, RRR 3dd, 

dTd TRf geRdT fddd dRTdT WTdt. 
Idddd g?RdT, m dr Rdfd 

dTTd RTd RR^cdl g?RdT dim WTd. 
3Trfw ^didl RRd<^>e5 3TRd rft RTR dTR 
gfHIRdIR d>Rrc4dTd. RfFff - Rddf dT 
ddTd RfgRT yfdRk; 3TRdt eft Ud.RdH 
fddT RTSflRRT^dT RR#T %RT55T <5dd> 
+'WHI. ddft » W TETRI' RTsd 
fdSTdRdTgRff 3RTd^ df cRT, dPJR R5$T 

t^R ffd. 

RTgdT H'fec-dl gdiitd fdRdfdl Rd 
dRdeRd RT^t . RTR^JT - dfdf^ TftRdTT 
fdTSiTdTFflft RFt dR^fc^ 3TRTT, RlRl 
dTR Re5 RTRtRTR RTddTdT 

feld.du-Rdidl e5^f %fgd dRd. df, Rd 

fddRui, gTdT (f%dT 3RTd^ !) RT%ff 
c^j, dleR R%dR dIRcdTR ge5 Rdd:df 
dRR'Rd. d>RR d& dTd>d. Rfs^ eflRdR 
d'f RjR $il^ 3HlRl RFT fd8iTd> dRW 
dc| Rge5, ffsgT RTd dR dR dRRT’ d^ 
WTcdT. 

gdT g^RTT <slT)<slfld gdR ^Idl. 
cdleR % dT^t RiRldei dT i ff drdTcd> 
RRdd 3Rf. Red RTd RfRRT, dtRRI 


%R%RcodT M<£efA RTRd RdfRT Rtdd 
ffdTR dTRTd R5Ff. dT fddddl, cdT |TdR 
geddT dRT55T 3RRTtdd dT ft dMfl RRefft 
odd) dRddR eRdeR. dPdfd; gdTT 
d°^dl . df ^idl *dt dTR dT ffRf’ , 3dfd 
dM gTdRRft. eft R^RR^R Vri’^t 

R£RT RRRTddT, 3dfd cdTg^(!) 
eRd.fRd ffdT. fddd - 3Tdfd) dTddT 
dfdTdTdf, Rdd dtRd TTR^dTdf 
gdtfdcfl gdddT dTdTdTdTJR dieRddl. 
d^ditsTdl^dfl Rfdddft RTaRdRRT 

dTddT. R=FRT RTd RTgTT dld5 fteR. Rf 
TTRFfR d 1 ! Rt^R dl^ Rg^t. 

fddd RRp 3TRR, “dTff grRTRT 
RRdd RT^f. cdT d^feRR# RgR dRdT, 
RR Rfgdld< RR dT ? ” d J 1f dlk^WTed. 
dfdR Rf Rldwl ^fdT. rdTed Rdf'Rfdd 
diudldl fRdg RffRdefl cff rdMTRReft 
RT^f, Rd RRdeft. 

RcR H l$i R3> d^-R fdSTd) 

3TR^, rdTRT d^gFJff RTfRdeff. t 
TRdT^, “ggrr dfd^ 3TRd dHKddl !” 
3Rfd RdR RTSRrdTT gndT. Rff RTT^d 
Rdd ‘RR!: - RR^:’ dRRTRd #dt ! 

Rd dT^f g^5 ^dfrd R5^T %f^d 
d>R R RdTJIRl 3TRdTd. ?dT^f tfdRd 
RRdT^T RFJR ddff #d RTff. rdTRT 
'dT^ldfl (d) fddTRR R5^T %^T W(dd 
3TRd. df, ddl-odi, ddf-odl RTRTR 


SV3 


Rtdrf&r^ 3^ - ^ 


Hlftieftdl -Hldl ddT d>41 3TRdt. y=bl 
RIeftd Ifd Id! RTdld #fr, 

wM g?55Td^. geddT R^rM dTR^Td 
dRRirft Tifdd, WTdd, d^Riddifdl; 
dddT dRRfrTTdFftft TURRIT RTRTd 

dr#dT gdnr ftdt, wrrt dT^t ftd. 

glRIT, eftdlT RR|d tj^trr dTdd 
Iftft. gdT g?dft did fdddfe gRb'dig 
ftd-dTRRTcft d=F IdS 3Reft, 3Tdf 
WT 3TrfuT 3T^rf %dT. “t fdl 3TR, 
fddrtdR ^BT 3TT% ? ” TfCT, “ftted^T 
Rfd dd fddK. ‘3TR - dR’ dTR 
ddftR.” d^dd fddT Rd5T ftdTd 
ddRdRded RTlft iw. dd IfddR 
ftHdHl 3^T ftd, ‘t 3RT dd 3TT%, % 
dR dd?” Idlff #d ! 

Rgft, ftdFR dTd dt ddft Wt; 
cdrg^ %%rt m fttaft %dd qrft. 

3RddT RTRRd %WM RTRT STS. 
“g ! ftt cfa cdcodT dRdddTdd dd ddjd 
T^dddd. 3RdW RdTR 3Rltd d?T 
ddRR ? ” t RR eft 3TTdd4d d did did 
TI^Rddft! 

dddd 

ddcft-bif l g^ftft RR-RIT ddT% d£ dTfT 
cdTdT ddidd d>TTdd5T RTdd, IT 
RRdeftdRJddT M 3TT%. cdTdff ddftT 
fddTT ‘df%d RT%e5’ IT Rdfd RRTed 


ddRd, ‘dfd-d#d Tn%e5’ dT fRTT 
dddid, ‘ddd’ rdRdTdft 3Rfd 4td# 
dl'Rjeftd RdTeH ; IT died e^dTdl dd4t 
ddddRJd WS %ed ftod 3Tnft dTe£T 
ddlt ddd ddRd^l g?dftt dld^ RTId. 

‘ddgR % ddds’ IT ddftT dR 
g#ft %ed. ddHRTd ltd dTddd, gd 
fdRjfld dT3R r 4 dfddTT RddRfd ftd, 

tfIHRI ITddRTRR dddS fddd, 3dfd 
t RR dgft <IWd RddRjd c^dT ftd; 
3TRT IT ddRd %dd ftdd. dd^t ddftft 
dKHId gRdftft IT dddd ftded, dd 
Idf ddft died. 

dtdd ddR dRR cdTeJd Rdfoei 
3TTIRr% flRtd RTId, <Md c lH<l 
%F5 dTd geft, g^dt 3MT dRTRft^ 
R^fd 3Rfw fd«^WTd dftd RIRI 

dig RdddRF ‘fedT^I-fd^^T’ R 

dded! 

Rdfd dldl^dd ddtd ddft 
g#BRT ddftdT #dT. 3TRft RRtdT ^ 
^IdR RTdRJdT dTRd dTrfMr, dtlft 
e5Tc|'efl, dt ^dTTdfWEdT RRMTd 
RI?dRd ITTdft. dd d-4tcR TdTrft feT 
gdT ^dkR 4tec, dTdRTd RfMzr RT^ 
‘ifdd dTid’ dddd5, t dR^-fdTfHdT 
ddd RdS 3TRddTd vJWJrrtH dtdT RSd 
Ttd5. RSdTd ^Rjft eft dTfdR dMt 
RTdddTd ggg ftdft. ITTftd ddjft RRRT, 




3Td - 


-fcfNzn w\ gt qrsq wk fqqre5. 
qtgqq-i gir qq^ fq£, gam 

qq>0 qiaj|>H K . 
cRM^3^F5ra, 3Trf^T 
w, rr g#ft 3z 313 ^ 5 . 

RT 'yeHeMfcTi ZdRT 

gqq gefrt ^ZFRff^n 0 |j(TcW.u||cK ‘q^ 
3% fcd’ ■JgleSyoff'd fqqq WRW 
foRwi. WJhiiJI ‘WWW - qT3Tg’ 5Rft 
qfdcRI. itgR HTe5 dT^t 
%et. 

qq artff g^5 zrtt qq^q qqrqrgn 

qidTd. g^TW W RdTed tel^ 
3R qRfRtfl e5Re5. 'STr^TR 

3-flMViffM f^Fl =h>lrd'l WW) %rft^Tl 

3TT%cT % d^R-t. qff&T, RdR, dfrq, 
qjflT, ^FTf W. . . ggq q-cfcfty 3TRR. 
mra(t qqgrqql. 

yebWN R#d 
ir qqntq - wwmt rrt 3RRTt. 
wra dgq 3^5 %tm. qqf (wra) 
%8 R# %trt. W#TI 3Rqqq 

qq^dq - WRIM Mr^Reil tqRfl 
HTtfchW) MI qRRR Riff. 

355RT 3e5RT R^FcR fdqgq 3Tg 
3fRT. gqRT, qgd, RRcR RITcR 
flRg^ qRTRT. cqRTff qiZRW, 

gwvqrdfl wfa itqdi Me5 3 # qqtq 

=bR4qi % itdl. c4T 3e5^cT HTqRT 


WSR, qR qkqWRcRT qtdtdMl 
tqfqfqRdT dqiRui qtq q^q. 3 RT ^ 
3Rjqfr qqiqq t ggq qq^qn^q^ qg 

qqR^t 3RT 3TI%, 3RT 3TRfr %83qqq 

(qft) qq 3 tr>. 

Ml Elf'll RTq 

qflRRT cnqtnsm-R / qftqqfqTigq 
fqlqqiqigH gn gqq qqfens % fqfqq 
mw ? 5 3nq. qqqiq - qqsNqT 
qqqaffldH- 2 , fg^grftg^, q;qqq-;3g^ 
it fqfqq qqqqt itdTgq. rt 
fqfqR3Rg^ft q*f qTq RRT qqgdld ! 

3 R fqqqcEt fqfqq qqqqs. gfe 
fgqq w qrfgq qtdrqc, gtq fgqq gqq 
qrqrqRft qqtqkq qzqqqm, srqf 
fgqq qgq qqiqqq qrqiqRft qq^eft 

qTI^ft, 3RT t fqTfqc ltd. qd4.d%dl 

rfm 33 ^, qqftq ^srgqi 3qfw qrtqi 
3d5Tdq 3frq^r qkRq qTIdT, tqqT ^OT, 
3 r} qq»n ill. qq^T qfqitqqR 
%^qqqqT qt t qqfd sfawt 41qHMI 
■fq^JTR, ‘^rqft’ %fq?;. qw |q git 
qq^5, qtcuiqigH gcq fqifqq ! 

%fqqtq^ 3^5 qtq^ itdTd, 
qqig^ qn ^1 - qtn qid, ^ 
fqfcfqTq. qq 3 qqtqq; qqqHiql 
^%qd 3 qfq g^q qftqTq qjq Mtq 
^trt 3q|. itqrqrqTi rrrt ztfqq 






3Tt%5Ri ^ cRNRI 3HI4l^=hHl 

q^ ^fW'eKI qqdeft. akmRft RRdtft 
m %aft qnft 3wrra qftqnRqqRB 

RRnd, RRR r^TT #dq;d TO ‘fddRq’ 
itdT. ‘dt RTfaf 3W ?TTe5, aR 3^ 

■dNI^^r-fl ddcodl 3^83T dd RdRdl ! 

t q^RR d)l4^llc6l / 3RRFT / 

%fqq dd'jfcatxi dqijw. q^di-di c^ttr 
‘fdfdid’ tqar q#. di|aftR r^trt 
rdi-odi RRft 3TT5prrd a^r qftftRiafid 

aFTTd WTWR 3TT% cdTaft afesftcSaq 
dft %^jq^q <--m^\ \ . aqftqqTftd; 

%^uraq^F§TT aR RTd ddft q^iftd, q^T 
3TIRW ^ W# qqft 

RgdTd. 

q^ q^ddwl qjohvqdi ‘d^idV 
t\. 3qq^ qf^ddi ^qRy ftt ?rg?r|q 
aft qqqqr RRdicnq-di to dRd arTaft 
3 tt%. q^q w aR q^q M^qqft qpg 
d-dfdl aftdftd Reft, “ap# aR JlftidMI 

dTR 3TMeq”, 3RT qqTf^rqq^t %5. 

q^T qqq gosftft ddsnidft-d araq 3naqR[d 

%a5 3Tft 3RT t^rdd RT^- 

rRT d^Td ddAlRsW, dftfqqRb 
3RTeft =b>ldl$ 3TRIR RR^dft 

‘did’ 3TTqRRT RRMM Rfd RafdTd. 
R[*dfRRR;dl RteTTeR^ ^ dTR ftaft. 

geRRT DNA aft RdRT, fftaft qfdft 
R^cfURIdeil ^fftqq, RRRRTdeft ^Rdd, 


ftqftfdRTdR, RR RR RHdd. RW aft 
3^5 qtd# 3T^ ‘ftddT aRqftft Rdf 
Rowland. aRTRT 'A excludes B' t 
qq^R C^T Red aiRd RTfr. RPR^T cfa 
'RR'Rfd'R'dl *|fRd>T Riapnft Rqid 
dfciRdfd. ddd RRTd? 

■^tR qidiqsft qftjS 

aRTar Ri'qiRa ^TafqnasT amfR 
fdWRtqaflw RRshRiRi qaaTd ^5F 
dft ?naft 3RT%ar. sm emu ‘qrft 
dc5R qi^dlRl’ dftt RRcodift ^T§ 
fe5fTdaft q^ar 3RR. c^TR Rl^R 

TRd(d<RIRR’ ^ *52e5 RTTaf. Red RTd 

dftd^dl dTddT ^qui'l RI'uicjH qftj2 

afa qwqaft yrd^rdi ^trrcT rirr 

Rdft^di arqjTRft. arft q=ia ^rzqRan 
3TMTRT 'ftaft. 

-diqfftaRtqaft (gMRftqaft 3 tt| 
a#d!) q=F qfed) R^RR - fSRTqiRR5 
R^cRTR dRRR aTRR ^fti 3Tlt. Rife 
cR ^ca.TRfft Rtftkr ft RioftR RRR 

itaft. RfcHd'^l qqfqq^t RRrftn i^tr 
aiafM ‘diT^dR’ argar sntd. 3m$ 
3TRNRTW afeTTRReft ^e5 RTRlfta 

RRRqftq^ qrr^ar ftanar, r;rr fftsf 
Rfdidei and. dqfqq^t RIoftR - q?TRT 
qqft qft^Rjdd;, ftddw #aft. 
RTRe5R qWRTdRT R^Rd ‘ftte 






- foRF Wdi Ft Rl=hcfui dl 
3TT%. ‘dtfdd dF5TR FRft %3’, 3RTd 
cdfd 3Rdd dd 3 r|. Fdft 

sngGdrtt 6^ f u ii(] 3H°b<i41 - 
4Kicfl-41 d4 dipte; dift d5r<tdwst 
w MlWlSRT 3qf^Rft 3 rt4. ‘&z 
4f4’ 3^1 did dttfdd d^RlRRstd 
dTdTd. t RF3 4# ttRFddtR 
d4 did 3=n%. FIFTFSdT ^TToST IT W 

ftf 4ddT uridR dFfdtfi 3 tt|. 

dF^t fdldT %8dd tdctot dtd;, 
Fd?ft4d, RFTTd FTe5d^t dT dfd^FRJF 
Fd:dF ^ 4^ ddd FT^td. 3TTFddT 
F^FFT 3^F5 dTg'dTRTtt (ddFI dF 
#|FT) FFR ^TdT Tfop RFcST W 
d4tdRd FcRTITF RIF %FF dTdt. 4ttt 
%eF. d!F 3RFFF RFTd ^FFdt 3Tf|, 
Fd=>, ddTsffld ITdT 3TT%. fddd RRTFT^ 

3F?ir thht^ lit dctd; rtsrtf, 
3^lf^1d W qid PkSRHI, 34M8RTTFT 

Iddd4, cR 3TFRF RFTd $NIc^h' 
#|F5. ?FTR Fd 3T%2rfdf: 3TT3F 
"id dF 4td dF* J-Idei 4dS. Fd dt 

RFTddTFdFddT ‘fFIFTIFR fd^F’ 
fdcoidl dF55 IfdT. 3Rd IdRRTtt dF^t 
dRd 3 RFdtt RTdtcFddl FRd, 3TR 
RFdd5 dTd. 3dfd FqdfrFd^dT IT 
RfdTdT 3d; 3d FTFdF dldt. ‘ft4f 
4t3RTd FF:’. 


3^1 - 3r4ftdF dt4t 3TTFTFddT 
FFNTFi|| Rd 333 d FTFT ^4 dFpFd 
FRteft 4 d FFdlrFditdfti R|4t %4t. 
dFTF, dttftdT, tdR, 4tFdTtt 4did4d 
RTdf FTcRT OTdRTftd tdTdd RTdt 
dFddtt dFd 3TFIet d Rddet. dT 
r 4 t^TTF^f T1FR 3Td4d RIdFt 3TTlt, 
4 FRdTd FT^t. 

Fd JRcftd dT FdRTdT FPdT 
dFFdT^dtt Rlddt dTIddRT FFITFT 
Fdtd dFFdT, dT fsdt dF^dRST R^ 
%et. 

FflddT FTF ddfFcR RTFRd 
fddFTdMT Rtdd 3TFFT. cdT3R4t4t 
Fdcfttd d4 dt ‘4£t dR, Id! 4 IR5’ 
fcft4 Red^I - dtd d %(ftd RIeft 
dRd ltdTd. gFCTfttdT dRRST FRd 
3dfd td, tdiiddd’ 4t Idgrr FRd dT 
liF 3dTdC dd<tei rdTd 3RdM. 
Fd F^Td ^dl^dl FFTRldd d>TF 
dFddrtt rdftt 4i Flleild %55 itti. 

FTFT fddiddFtt dttfdd - 
tdfdRF 3TId4f3^, 3dfd 3d5T - 
FRdFFFT FT44 Flrd F FFFedrt FTdR 
tdeft. dTFTtCF^T F^ fw^ Fdtldd 
HI - dRT ddfF^F TddtedM fddddt. 
Fd d)fcd.toi FTIdT t dTdR F ltlcR 
Ft^df-dl RRd dWRFTsi lid. <ldWl 
3TTdFdl4FRd dTddd fFFdlt g#5dT 




tarfds 3^ - ^ 


M'M foRt^T 'ffrft. RR RT 4 J lc6dl 

R4^t -4N[7d %8R£ sfe 3dR4tfl R4R 
RT^. 

^ RR t 3T44S RT^t. R4RRf 
RftRmft 3RT, R4RTR4T, 

RRRf RR5 R,45 ^ 4T4)RTR. 

3£R<^4>MI =TIRT, c 4RJR MfRRTRR 
^Rsfcfui, 4RRWH 3RT44, 4T3Rld R4i 
34^ RTe54T4*r. RR RRT:R 3T*4Wst,R 
3R|R rfr JR R ?M Rd RTRfe. ff 
30 ft Rift ?4T TrRR %!R4RRT R4M 
RTdd. 

RRe 7 RRjd 3R4t^RRfdW4, RT 
R.l^tloiei'l 3R4R45F RET 3fl|. 3TT*ft 

^ds fwR, cTTrt Rd r^rrrtrrt, 

4T RTcRTR^R % RR%T^R TKffT MR 
3TF4R R3RJR d-^H 4Rd. RR 3RR % 
fd^R ?TT^ 3TRRT. 3%4RR#t RifRR 
RTfRRRT 3TR^R4ER|R 4RR RR^R Tfri 
RRRRRR 3RTRS R|R 3TT%. 

RM4RRT RpT yfdRIR RT4 RRR 
Rd ;*H(4.e!HI4 3TT%. R#4*l d°-^° 
R^d'f|e5 Re5TRT RTftgR 3T5RR 3Tf|. 

TERI R4T MRkWMIRdRRI 
RR* R# 6 RT RRSlf, RfRT^ W4)R'd 
RRsft - c&fcdd'R RTRt 3TT4RRR - 
3R4R1 u;r 4ft4T4% WR, 4RJR 3fd#7 
THd 8dEdR<R[4)SjR R4TR RS RcRR 
4RR 3TT13T. 3TRRlfRd 3TRfRRRRTeR 


Wfe Rd fR3dT4. SIJRlfRcT %8pT 
RTR %Rc5 R4ERT - 4RS RRJRR ^4 rR 
#4. 3RfR Rlei4>M 3lRRT Rldc^R 
=MMI'-4) B44R4T4 RT^t. 

R75RT 4WRsd yi47lR4) 4TT55T 
RTRe5 %^T RRTTRR 13 RTR 4T% 3R^f 
Rd eddifR^ RfcSdfd. fdl RRft RsKTsfld 
RT3RZR RRR 3 r|. 

RTRd^RR 

3RiR RTRTRR5RT RfMRT RrM R)feRT 
4)14 ? 

• RRR4RRT RET 4RR, RTRe5 %^R 

4)14 4Rd RFf)R 3cRR 4RR 

- 4TR<ld ^^-4 Hl4). 

• R4TfR4) fRT^RRRT r7rr7rT4T 
fRRR 4RT4 <R1 eRRR - 4TRHR 
RfT RT^). 

• RR5TRT Rt4> o5 RRR, fRRH 
4RT4R5T, 4RR 4RT4R5T 4RR 

- 4IRRRT dl-H Rl4). 

• geRRT RK RTRR4T 3RRRuft rpi 

- 'SfTRITR dl-H Rl4). 

• R4d:RR 4R IV4 I 4RRTR RdRR d^R 

- 4IRRRT RRTR Rl4). 

• 4Tfd RRfdRRl 4R44.'d iRSR - 
4IR<ld RpT Rl4). 

44 KIR ^R 

3WT73, 3RKMcfl. 




S&, - ^ 


'Qoij-cJJ ojjcj^ 


RRMR : 3TTqtq oh'K^Hly 


'^TfwRRT R^RRRTJT RmRRft 
qr^qw.idlei vjd\u\ MbWhfi rftt 

/ RRT 3R^5 3RRT. RT qqRulTd RT 
dtg'jft cHT-rI 3TT% RTTR 
sltecfiffd WR, RT TRHRq}tfl 3^ T^TR 
mIr, %gdT 3rrfuT Rtefq 
dn?T T^RMT, RR ^TTR r 4 
RqRRTR^ft RTS'jft ddR-cf) 3TTftT 
fdlTTRfqT 

Rrrrtt^ T^q Rft <$^<4. riir; 

qfd^yRd) TfR W 3Rld5 TR RRT 
doffed yRfrfWN RT wfcffdq f^TR 
%^e5 3RRT 3TrfR 3RsrfcR TRRTRTT^t 
R^TR^' fdRRt 3TTRR . 
fqRRRTT q^cftd UM sWR qfdRfd 
%q. Rife 3 ttrt, 3tr w 

R[=HcfurR % RMdRI, dSft d# 3TT#RT 
^FnicT 4 feRKdtfei 3Rle5 RRT TR^ 
c^RT. fkgdT RRRjq c^TRT, d^TfR 

qrte^r 3 ttrt 3t#t ^rt 3-fqR^r4 

?ta#T^ 3^ - ^ 


' m rrT q^qrq rm . qr*ry-w*Rfitf 
f%dT %8 RFt 4 MR dc^R 

4tejq 3TRRRT RRRTRT. H^iR^d 

trrtrtt4 ^ittr Rtgcp £rkt 
%8tr ‘rtW wr. qrficR 

q*f^RT ftlRcRTRT ^R 3RR?t 3RT 

%d. 

34eMlfuidRI RR - 
3TRR5B c£cRlf? 

JRRScq fRTRdMt q^JcT f%R T£T 
RHRR TRRRTR'} 3RqfoRRRT 
RRgRRT *rf%qrc %4 r 3r 4. 
dRTRRT TJeM T qfwd t RRcRR 
«. fqqq RRRfd ^RITHRil %8TR 
dRlR^ft ^lairfWdi #Rf ^cR RT^ 
RRFTRT dTR RRT RTd ?M W 
f%R R f4lk RRTRT MR RRTd. 

qtq to dcqgR qisd'ji R'Rt Rro4 

Weft ! JRdT dW>RI. RTg5$ f?TR 




3Trf^T ^4TRT TTfWrT 34414 RTft, e4 H lift 
IH WRT4T fftzRTRT 4Tzftt. Rftftt 
RRiiRui 4)14 ft ftt 414 

3TRft. 3R4 4^)eR Rftra &l*4rffRI in 
444144 ^ 4TR4 4fr4 %5 4T44. 

ftt RTR^T 3RT4TRT 3TTJWT 4R3, 
W, ftRT4t RfuTeT 3RTT4ftt. Iwf 

3ttrwrr|r nfwft 4T1RR 

srn^. ftt Tifftm 6<icft=h 3ronrftt. ‘ftftr 
rrto tur rrr rm fft44T4 rrrtr. ere 
RT4 rpjrttrt ftn w 444 <4 %eft 

ftd5 Wte5?’ f%4T 3TFRftt 1R4R44 
3RTcRR Tl^ ‘R=FT fttRRT W R3TR 
RFft 4tl45 m eft fttR 4T4T4 44Tt 34fft 
ftpr Rssftft Reft# 4iT rrt RTftt 4Tftt 
4te?5 41 tN fftRRTT lift). 4*# 
ns ucb'i'ftcfl 4To^ft4ft en #4 fR^rpn 
olfde5l f#ft 4RT WTeffe?’ 

314# 44# 4f44 3TFlTeR 
ftwlft cfrdiif-cR 3rrfftT 3W 4TZT4ft 
# -fenanf^rr ws 44J4 rt# 4 ftt w 
ft#4. R#eR 4ft<R c^ITtfl 3RRT 4#4T 
#R WTfte5. 34fft 4R4T 414444 eR 
R=FR ft# 1*44 Rc5 RTftt 4R cf[iRUff< ? 
3T4R4T J|ftj|elkl 3TRF64T (44MRft) 
344 ,^ 41 # RTftftt 444 rt# 3i4 
41(444. 34fft ftt fttg eR ## 3TT% 
4?t It Rfwft 344*4T444T R?4$T 


34^44141 31T4T## R44T44. 
fftlRRtRRT Rfftftt 1J4 T44T R^eft-cfl 444 

BfT4T 34RT c#ft4 ftt 44R ft# 4T4T4. 

RUT RfuTeT 4TRR5 ftu4l4iftl 444 
cR 3Tr4HVyR 34ft. RTftteR 1J4 fft47 
444RRT R583T4 44TT 41efle5 ? 44, Rfftl 
ft 344(4:44. 4?4Rf 4(R(44 ? # ?4MT 
4lft 44?4 3TT%? 

44T4 chldui 7T44 34ft? 

44 4T4 3$ ft^... ?4T fft# 44fa 

#R |4 (44(41 44RT %R4eft 3RfuT 
H,<z>in 1 4)1^1 4>1h 3h if*j| ?4rft ^rn4> 

444T4qR RiPl'efei. ft ^R] 4ZT554M 
4TZe5. 4ftWF4 ft 44RJ4RT W, Rrffll 
R514T. ?4TR.c3 R^R4T 3R^?4T 
3ftftR4 TR54HRft, fftsR® 444TR54T 
cHkk-41 ftt?4T. 

44 3Riftt 4fe5 fttR (Paul Jose) 
ftWT ftZRT, ^ffteftW 

ftj|ftj|cJdl R44T RTH'^'H 444eTT ftftfe 
3#t 3RERS4 fftft, Rgft 44R ft^. geftft 
3TfftR4 JryilH ?4TeT 4RT fteleR. r4Pft 
^4W4i[-d4l 1444T 44RT 44R %?4T 

nftROeT r4RTT r4W(eft W ft455T 
^44 W4Tftt TR44 3*eft RTftt. 

RTWftt fttg 3#t Rt, RfftTeT 
fW4T4 R4t4R ge4RT RS4 RTftt, 
%eT Rlftt fttqfteT r4RT ft RlR^ fel TR 




3T4 - 


FRF FT#. 3TTqFFT <#f#T °FFgRTd 
j rpj IrTTcf <r^ri FT# RFFHiFl F FR %FT 

d I dl . 5dl . H d I Fdd FIFTF fF%d 

#oidHi g^FT trrt# FT RFVFl'Fl 
FTR FCTFT Wm\. fR^F &#<## 
fnt# FT ft#’ gr F®c; ^gr# 
fTRfFTR FT# FT^T TRIROf RT# 
%gFTF FT# TRTR# RTf# Mean 
f^lohcied'M'i F#F %%dFT RT# #F# 

ft g^nr rtft ft# % #if<# fT 

3Rf# cFTFT ^FFfRRftF #R FTFFT 
WRFdF TRTFWeil RTF F#e5. 

#<## gfliFi 

UT^F gRCT g^T F^FF# eft T^T# 
#c4MI 3M A Ti J l . c#f#T 

dlddld J I R>ld IF I dlH< #dHI fcRTF 
FRF5, TFT FT 1 #55 
# aid HI JlfuidlFI FFR 

fctft wte - 3# #55 

Ftgg FTFFT ^##5. 

TRIFRTI# #ai'lFI FTR 
RfFTTF F^TTaft FT#. 

TTT5#T f#FFcFT FFTFFT 
Ff#FTFFT FFFF55FT 
TTFFTFT FTFRF 3#F 

#55 ffr frit 

%F5RFRTT# FrT fFFT 


Monopoly TTRTsFT #c5NT FR# FTFT 

FT FFTTFT TTFF gTRI# eiHeil 
FT# FTTg# TTT5# FtFRFT #aifFI 
dHFTF FTFT #TIT HI#. ##F - 
FFTFT##8R FTT 3TFFS TTFFTFRTT# 
FT# #ai dMoioF Hl#d, FT F# #55 
FFR FT# FFT R# 3## cFT# T|FF 
fFFS RT# 

^dTFdFT #F #FFT FT R#F 
Multimedia #55 RTFSdfd. FMRid# 
FTT #TF #FF5T FT FT# ###’ #55 
#c5dTd. FT T^FFT cFTF# F#F# #55 
RR RTTFTF F# rFTF #55 TTF 
FFFRTT# gFT FFTF FFT #55FFFTF 
RTF WTF. Ft TTF Tjli# f#F2 
Hg-FM F#TF RTTF. FT F#FT FFT 

## ft gjgrFT f#Ttt Iftsf. rftt 





#arf#s ## 3# - ^ 



5RTR 3T#. 3Tc#F #55 IT 
##T?FT FT #WcFT TifWcft 
3TmTfcr 3#. 
NovaVia F dHdc# #55 
f^ft f#t 3Fh#vfi 

#a5#8iTT ### #T# 3T#d. 
cFT #55FT#F5 =b>ldl# FTe5 
#c5dTFI g#FT cFFSFT fd#T2 
F#T# FFk-tAtFT I IF Ml FTR 

wiwte, 3m cf%tt#55 
dFR %# 3T#d. TfU# gi# 
MTF5 FFF ^TTF#i t 
FWFTFT# W?JT FFTF^MT 

cTPR FFTMT F5FT#. TIT. 


#WI# #F 3TFdTd. T^u# 
cFT #aJld 3^ d>ld F%55 FMI 3#M 
FTFdT M, gsftIT gr# # #55 #o555RT 
3F#T grflW TcR FT^d HT# #t TFT 
cFld# dlfoRT FHd. gF<l #2 F?u# % 
F#Td FfI°R IT cFT #c5MI 3 FT^d 
FFTFFdt. F#Td Ft!-# F# FITaScpi 
#FIF# cFTMT FF#M TTF# #d FT#. 

WT #F #^'-odl F.TfdTdF# WT #c5MI 
TF#FT 3F#T i'TFlPldd< F#IT F#. 


NovaVia #§rf#cE FTFF 

# FTFT ##FmFT 558TTd %£F NovaVia 
Educational Tools FT# F2TFF5FT 
#55T# (df#dc5W RteFl) FlftfFM 


Factors and Multiples UT #55RT# 
ITF 6 FT Ff^FSdfw MTefcjF 31 WT 
Frt^l# factors TTTf# multiples 
fMc5dTFd cFRR gF# F,^ MTF5 
3F#®[F TR#. # 3# F#Td TITIFF 
WTFM / FTFFFM % diddTd 3F#T % 
F#ddTd#. 

pTFSFT 3FF# FSFMFT F#TdT5FT 
%^FMI?MI 3TFF# TJofT FlrdTFT g^T 
F58JTd #TFT. dfvTd %did ,J FT^FT Fg## 
#F FFT ofTCdT ##F5. Ff#T FFT T^r# 
FFFFTFT FF^F #T 3F#T c£FF FFT 
Tier# # FFF FTFFF ?FT Fd>VFFT 
FlF FT#, #PF d#F FTFF# TIT. FR 
##T f^lF-MIF# 3#F5 5R hR?cFTH 


$ 5 , 


3# - 




tftR R=FR ob'WI-cf) 

RfsFRT 3Tlt. fRRT R]R RcJ / RtR RTR 
ri^t /ftrersW / R^Rui rtUrr^r 
ffri. ■gsrft RiRft t^jirT t\ RfRRT w?n 

fR^TeJR ^TtB RRRT, T^crrt JlfaelhRI 
RT^R, RR ^£t 3*R 3Trf^T fR^TRt WI, 
3TTfw eft RIRRR eRT RfsF^RT RftRTTR 

rrr RtRt t rr^jr wrr. (fen 3im 

RR TRRRt - W^T RfReft fRftRT 

J [f'oS'dT'd Rft fRRT » RRTR RfR 
c!R RT^teT. % R/RcR eRTR^eNt RRR 
RftR RRR RfRR R^PRl^TT RW'flcR 
R^t ttRTR. 4'R.oiRI goRRT RRRRRT 
RT RtR R^ftR RRRT^JR f^eft RC eft 
RRRJR fWTR 3TSRR ^R RRft. RR 
ReRST RfRR RtgRRTRT eft RR.e-RRI 
3tR)i-o4l RT^R RTRRReR 3T3RR ftet. 



NovaVia ^carn^te RtR \r RT 
RJoileflei Rofi RTRft 3#t 3Rt - ‘rRRT 
iRoil^ #T 3TRi RTRRR eJJ^t 
^c6|tR| gRRRT MIR'ftcR feSf^^eil 3TRi 

RTWIeT RRR eff^t R<! T§fS 
RTRRT.’ RTRft R^RT RfwRTefte5 %#Rt 
RfsFRTT fRRRMRft R^R RRT. TicRR 
^ 3toh'[TR| RT^efte R=F tRfljeT 

RRR, R^TRT RR§R fRoST^^ 3TR) 
^Jf^lcoRI cF%R R=TR R^R fRRR^fR 
RtRef. ^ ^ % RcRIRJT fR%R RRR ft 
%^RR5RT RieR-teJd RTRR^R RRR. 
#c5RT R^RR^eRT f^RS RftfRRefteJR 
% tRRk 3TORT. RRRi^Rte 

RRURRRtt geRW RRRT ^ fR%R te^ 
3TRRt. cRTRRt ^t 3RR^Rtg RRRHI 
cRToR RTR, RRTST RRR Rift. RI %oS 
RHeTIRHeil R^TR rRT fRfRR RRRTRt 
RtRR aRTRt RTRR rTrr‘ 
RtpIRteft 3TRRTR. 

RRTRRRT RR1R RRTRt 
RTTWft 3RR^RtR RT RT 
liWTRRT RR RRRTRT RFT 
RTR . RR RRRT R^t 
3TOeRTg^ RKRftRj RfRR 
fRTRj rtjrtrrt r^rIrs^ 
RRTRRRT RRTR ffRTtR (^RRR 
3RRR tM RfRR TRReft) 
RjRRRT RTRR RReft. RR 


^^3 


R^t 3t^ - ^ 



3T?ft rM Tlfum y^cfui 

3n| bfot 5413 # ge^t eft d+VT-fi 

tftrt t# fid. Trig# Hrrar 

3h | rH fc| ^T5T c) IcSrft . 


TTraw^ir ^o6ixii error 

#c5h6if| ifl'awieJW 4nfd f$T=H#c41 
Jifuidi^i ^Fqrr^ft T^svft fr^ 
4PT?f. 3TTfw NovaVia #55T^4T 
c3TT c^TT fdf^ Rdi'eV^kfl 

THdVfl Tt?5 3TOT #55 d4R 44*4 W 
3T# t c58jlTd 3#. 3Tsrfd4 ^t 44^t 


w'McbUml TTffT : 

NovaVia Educational Tools, 
43, Kruttika Akashnagar 
Complex, Thane (w), 
Maharashtra, 400601 , 
novaviaedu@gmail.com, 
www.novaviaedu.co.in, 

Ph. 022-25420699. 


ei'ctHIHftH =b'W'Pl(l RT^t 3TTfuT 

cd Wfcfl ft 4T4 ^T'TFTFTt IfT 
#34 t yrtrurrd dic-v^di awwtfi 

$41. TW 3Rt #c5 ddddl 
4144 3T# ^ cR deQd. R£4T 
TT55®4 3T9T5T4T NovaVia 
#c5h4l 4ffo=hd frRrtt - 
4 RTddt - 3TT3^^TP64T 

J lfd| d TcFlcri #4 k*HT4T M^T 
3T#. RTSTftPT TIT#d T3efte5 

wr #55 3rrfuT *mrf ^t 

MMluifd TT55®4 3T#d. rut TTP4ftr4 
41105144 1 r5RI5R 3T4TT RT^RT^t 3Tfd4T4 
WdW 3 Tt|. WR3MT NovaVia 
#c5h4i signed number multiplication, 
solving mathematical expressions, 
BDMAS rule 4W(«s4l d^'-Hi-eefi 
WMRTT^t W f(&. 

^55 4TT^eT fTPTct 
dhd i-rdi mra 3rrfuT T^%n#5ft 

#c5ixfl d'H^Thdl e5^Td ddT #c5MI 
4FR fWTOTW yfsbd-dW RFT 
444(41 3W ■4.C54.04H ^44(4 

4TTd. NovaVia W d'sRl^cMi #c5WI 
THdtd 444tf# TT3 

TTWTTTraT5 fd## 3T#d. 


e><4 c b : ~M I Hi <; chKOinl^l, VcbrtoM, #HloS 

4T 5t#fs4T rft^rf&T^ 4>l4sb4ld WRFft. 


$5 




*glcH?UO| 



: ter g. t. 


^ - ^ldKH u l %d 3Hd.o4 3TOd. d-d - 
3^5 - m&W, - %dTtddddT - ddTd 
%rj _ « - WW<=l4lH - 3'dKdd 
- TfFrTMW - dc^ | dc^di 

dsR 3TT%. W dft^t fdddfd 
dddd sftt dk %fkd WTT% kt 
3 WdTd. d^dTd dldidl ^FRTTSTT ^TfeRT 
WSR TPT 3}ddTd fkftd WTd. 
dl>JRH|-odl diddl'd dd dlfL dFldk 

gklddT fdc6c|H c^H-dld d^d f^T 

disk; 3 ti%. ?drg£ wwwi TgidRd'd 
ftailQ^. d^T dPgd df5T de!>M dPJft 
SWcd'ig-i cdl^ igidKd<J| ddi tfidddl 

^ dTdl 3TTd te. 3TT%ft ^MKHUI 
ddT %T dTdT 3Tld kod. 

'*gidKd<J| kcdT Wd? 
W^Sd %fde5 #% dTd dkd #>d. 
tgidiwi dig dfmi dddof 3rrfuT 
c^rr^T dfmT yfci-H k ^°t. ^rdk^i 
T^rrt gkdT ^ddd^d fkirs gW, grs 
fogcsgpd, 37w^fted^M, m wrn, 
WF$\ dTdd dTdd #d, gddcqTgdTed 


3?m gH ttrmti Tg'dsr snsdcDdi-41 
?fi4d gW. ftddfdddiddn dk giw 
xfcrrSr igmnquT. '<gidKq«i %da ?rfkid 
ddd, ddid ddift d ki *gwtdw 

tgfdKHUI 3Wd. TfldRqW ^FdRft 

ddgg wded sn^jft km 3dfd krft 
dM dgmdrkft kag digdid. sm^n 
3rrgfk ddk^di M?ngg 3dfa 

tgfdK'-PJI STTdddT dltfcTd ftndd 3T!%. 

TgTdTOT dd igdd5 dl T^dd 
kfrb'd dfe 3TT%. dd^t dd % ddfdrdldi 
3Tcf<v5gd 3WddTd dHdTd, dd^t d^d 
dTfk - 3^K>d(cR dd % gdw 
dldlfdd gfdkf) dWld. ^rdKduff-^ 
gtd ddiK 3TTgd - gd; v -;KHidV/ 
Mmfte dgd'Ndl ddNdrd gPdR dgtf 
- t 3^ddd T^TdTFPd. gdi w 
TgTdTFR, t ddk diddiki 3Trfw 
dfed df-odld< 3ldeigH 3Wd. dtk 

Hlftdkd fdk 5gifdd) ^ST. fedd 

dTdfddl ddfl ddPSTT BdT ddT d5 
4tdddrdldl dtedf tdfde5l gddTd %d5t 






4 R<44 $l<J>HRRdR& 

tf. HldfeJd didl fdRTR ^Idl 44 4d 

3.3 4 ^ RR fd4 dT dlddRcd ft^T 

ddc-dlR'-t cdTRT ^ % \C d4 RRd 
STPysR fto5Te5. H l u l’H IqR ■Td d : I 

Rffdd dT 4 )cHWc| ddR dfdT 4d Riff. 

%dTd 4 Ml 0 dld IcRdciuiR 3RTeRTg^ 

tfddldfd cdTdT fddRT ffdl 3df4 Tfop 
4 RTRRT RRTRTd §RTd RTRd . 
TfTdKW4t d5^jf ddft dRRdTRT^t 
d^RTdi, RT4dR, fldTHR W ed^T 
cddT fddd5 3Rfd R4d dRRdltRT 
R^ddR 3Rd TfTdRRR 4ddi RRT§f d44 
dTcfte 4 w^t RK’dTd 3TT|. 

TfTdRRRTdfd5 ^dTfddiTdt 
4 J ['4 J lGodl Rd4t fddR %?R 3TT%. Rdd 
ddhdl r 4 RTRedT 34lTdddI M Wl 
=h'fc6fq4d R5RTR fRRfd fldld. cdTRcR 
RCdTd. ^FdT Tf^FdTJRR Mrffe 
ftufU;4l TdRT cfRlfdH yRR dfR4 RTfd 
cdTJjt cdRJR ddR ftdft WR ^dS ffd 

RT^td 3Rf4 fdf4t 4 r4t fldld cdltfld 
if IdlWI if 'J (did. fdR-dl iR^fdiyRfJl 
3RRRR M dRdR dlR^ cdf4t #d 
#4 3Rfd cdfddT dTTdfd RfSRR 444 

4t§dT fkgTRIRRTJt - 444dT RTdRTTd 

3TRRT4 4444 dltdR 4411-41 RdT 

RIdRddT RFdigt dRRSd dldTd 3RfR 
M Rtdld. RlddT %gTd “ RTfRIdC 


3RRTftd3Tr| - rRTW R^ 3TR^ WT 
PfURIcR 3RR^ ^R 3RgirfR dlte5. drft 
ddR dld4 3TRRR. RfTdT - d4tfl4R 

fkgTR - d4<RMR 4 dfdR %4 ^ 

^ RRRId dTddt. 3Rf4 ?Rjg^ ^fg4 
dRT d4mft ftdTd. RlddT fR^ld - 
f4l4 df?5 - 4#dTT 3Rl4d RRTId 
ddlRRIRRR dRR ffdl cdRjt cdRJR 

4tr4t ?n4e4 wid4 r4rrt dRRdl 

dTCdld. cdlR-t 3lf4 cdlRId R2 dTR 
RfT 4 3Rf4 ^<I<n 1 dd4 RflddTd. 
3TR5RT fR^idyRR R^[RR44 dfedf 
fdRbcild rdTg^ rdT^T RR#d 
Iddd4) MRieil RTdld 3Rf4 rdT^o^ 
'RMdvMId 3TgRST 4dt. Rsrfd dMt 
^ dT 3T4dT fd^Td rdT rdT oR^eil 
dd^RSdld. 

RfS RRr4, RfddT 3Td 3RfR 
RdRRR t WndRIdTl R5ddR 
44. rdTR£4 ^TRH'+id - fdfR 
3Wdt. ?drg^ Rtkrdifd rrm qjd 
44. d4d fdfd4d 3TTdddT 3 0 RJdt4 

4f4gddgdt. 3RRedT M Hd.'f'RRd cfa 

fid 3RTRTRT J]U|^i'4 4ft §44 §44 
3TR^f fid 3WdTd. 4f4 3TR^f4 

^r^i-cfl dd ddft ff4. r 0<!-41 #d 
R^R d)l<o u Rl4f rdidl 8RldT d)41 fl4. 
feriw dfdifcR ^ didd 3 Tr 4 4 
fdfdtfl^ f?R4 d dTRdk fl4. 


ISO 




3Trqc3n ^(kr-cfl ^ M 

fsfc WRT^TT TTTWTT^T ^Tdl^ *TTdd 

3ra%. fEpfRftftgrsft Mm 

3TOct. cdigst Weft WPRMT 
3TSSTST M d^d fdfdftg fMdcWfcR 
fd'd'£H dHdt 3TTf^T rifl-oifl fTeWdft 
TRTff^cT TOl. 

^TJR^TWT feTTdl 3ra^FJTT 
dcwrg^ gui^Nl wM Wf^d 

■#. eft HdfRd dffe dl WRITS dTd 
ltd dlffe. rifWW W?R fed d.'d.'dd 
J-^ldld. 3TR xr T leil ^dTg=fN 
3TTWdT Re4td5 ^fideW 

feTRT dWd ddfdtf ^TRt. 
rRTg^ cdTeJd WK-dtd WI?A 

ddR TttdTd. eRt fRTdft Wit eR 
3TFR5 ?[fk (off dqwi RTge5 3Rftt. x^rrt 
dVMdl dRT # =hRTe5l dFTtdFft gtdt 
dlcSetd Iddl f^rileil dlsl 3Hleil 3TTTfeT. 

fe^c; gdgdicKW fejiw rptfr 

did dTd ffdt. 

dd ^ fddT RSRRR WldfiR^ 
rrit, fdf eRtc; 3Rfd fwrd 
3RTdTd. % dtSTd J lrdN< ^djeftd# 

wi drat edrg^t 

Ftwtt fddT ddFf ffd. cddT 
g<g>'dMtfi wit. dradrgst t^Rfte 
RTTddTdl dfwrR ^teft. cdTe^dd 


^idfdcf^ldl tt dtd fdW tt. dd 
TJSWt tgrt, deiefTM MR dRd 
3RTt. t d^Tsf ttSTd dTdTd, t 
HddUd Wfcfl drftdejd IdT 3Rfd fdeidt> 
dtSTdt dTddTd. 3Rt RWraUHIdlt 
3TRTSdrdi Mtddld. cdTg^ dT#SdT 
dflWT TJRff tft, td tt, dPT tfe 
did I td Hl$l. dd g>gdEt 5(v>ddl 
dddl-dl fm\ dfdt 3RTdTd. dtd 
dt^itiWift. edTdT §R WdlfiRdWst 
3Tg^T dRdt. gc|4<l J \m % Mm Sit. 
W RTisllt Wd dRd 
WRfera#! ltdRT 3Rqdft eddT 
Ridefd ditd dWE^ Rl'Mfgifd ttfiWi 

3TRd( . RlgdTd 3TRRT^R RRd . 
edNdgci t^EdT M Rc^RddTd . 

ddft EfTdd) RHdTd. 
rdTd Md-dl-odl Hld)NigR 
gtfc'ld HR§T 3TO%. eft J^dftdRKdt 
RP^TeT RT#. eft df dTd ^TT^T TT^TrT 

3rrfw ?drg^ dfdi-dt w£\ grfq 

^ wr d^Tt? iteft. d^d =h'4><t J l'^ 
^fTdFeft. rdT%dM ^ 3dTfw 
WsfefWSJt MR dTRT 

3TO%. rdTWg^ rddT, ^FTT^ gdfdt 
3TrfuT <d>dffe- : didEd dtfe^rdd ¥I^T rdT 

iteTTd. 

: j, j, ; f^r ^nEd [e|'ch, TRfijt 

%TH R^rfdddft, d Wlfddi d[4delf. 




4t^rfqdi 3 ^ - ^ 






3TFraT STcpfRJ^ to 3TF5T^T to tot mntom RST [tolKdl, 
to W 5T-?n% mPT ^3TR sto t to. tor cmm 31 M -c| | 
n$r : to- to, ^fto mr 3nto? 
tgito to- to to tor, to 3?to, tototgr 3rto. rnmm^ 
csricyr ftonto tot. cf? Wen tow arftomnm^ Jgmgr 
m ftommrm to - cf mr 3nto ! ! *tot ton tom w? 


nto 3fR mtemsw tote to 
%toto tor totor tom: mmm. 
tot ^wrd, to 3rm tote to 
Tfop todcd to- to, ^n 
toto tote to mrtolRT wto m 
mrr tomtotet am mm? mumn 
wmi tote tor mtot iffop *gf 
mftocmd to ! toft tote, tom 
to w4t m tom to to tol it 
miHc-nieii mwto to mtot. 
mwr^H mmpiton tom tot 
w\ T=tote to totoft 3mmmmT 
tom mem wr Tmp to mtoi'cmd 
to ! tom mRgtomm m tow 
totmtotm 3 TftomRT to 3 mn 




toNn w 3mtet. rwi mmrto 

3 -mm man mrm<m mmntedi mm 

■j-m'gM 3 n 4 dm<m mm 3 nite ! mpm 

mmr mmumto-d ^rto torn? to 
1 mm mtom. tom rngm tonm 
m tonm to mnntot tom tom 
mmnt. nflm to mRg?m minimi 
totet nmntom Into tote tor 
to mm T^ogmrnn tot- 

f tore mwieii totet nmto m 
to mRgmrto to. ir mm mg-toted 
nton^nm to mto. fnmnfmmT 
mtototo- tommRg3mtototo 
tote mqm tom. toft tomtomto 
?m totom tom. 


tototete to - 


dkJT^urisf 3*Ff ^orrfTd ^ cfto 
qnfddi (Pangaea) RRTTdT 
^ RfRFR 3fffdcdid ftclT. 

^RTPd d-.ToiHd'i (c(5T ^Hd<) 

dldWmH ddfadN) cfa RFTRT fdRRd 
W3- 3TRFK fdftre ^ 

d>[fd)jN J-^Uffd-dl. %'^eb^ CHI'$ 
g^PT dW^rdl W 3TRFOT% R5^r. % 
^ I cod I ^lohKI^I 3TOt 



^A aMl^aT 


dffg^r % c#d d>ii4)dA-d 3# 

3TPT U T 3WcT. RR5TT ATcft% 

3^T Rg^ cR c?TT g^RTT 

g^r gspl ilRfte. 5=fr % gspl 
ddddcodl 3R5FRT% 3RTcfte5. 3TFPJT 
‘fFd 3TRFR ^T?’ 3TOT W fcdR^f 
3RFcT dTf). % <pt 3TNt3TTq d^ ^RdTd. 

MH'fclAi^ ^R jpTRR 3RRfte 
cR t dRTd Wcffe. t 




?o cjM creftpfi 




?3A ciMl^cft (^ifact, -giT) 







5A ciNiRcil 


iV- 


t U 

S.V 


r ; ':w 


$ 


3TTdf=T 


qHoo 




?ta#T^ 3^ - ^ 



fddt did 3Wcfte5, dT cdTd cfa ddddl 
3Rdfld5 d<ddT % cfa ftd %dft dTgTd 
3TOrfte5. fddT d?dTd fc^t^ dTgld 
3TOcfte5. dcdSflTd 3# dge^t 3TTfuT ddT 
cdi^t defd gdeft cldgr ^ d=dgr TdTdft 
J leil 3Trf^T c|dTI ddgl dT Tiffed. 3MT 
fidftd fgdTdd d4dld1 dldldldl} 
fdfM gndft. 

3ddFd ddd* ^ 3Trf^T 

Tdf d^: ^Rdrcffd 3TT^ 3RTTtd. 
dT d?d did! 3Tf?dcdTd dfTcdT 
3WFdTd, t 3TfdddTd5T TTddRjg 
c^dWIdl dW^lidl 3T^d fegTd dT£^. 
dftdd cff^^l fdfM dlldcdl di^dA 

gdeft | dd^t 3ddddTed TTddd dT^. 
cdT dd^drfddcdTd 3Hl^d d^ Tdt ! 


TTd^dK f^TTWPdT d,^35dTT ddc^ 
dldTdtdT^ yg^'cdl dZdTd^ dffddcdfd 
3TTddT 3dtd. sRd-cmi dd^ldedto'l 
Rddfd, d?TT 3TOdTd, dddd fdddf% 
fddd ! dcRgWTsf, dgTdt ddd 
3TddddTT5dT dd %ddft dT 
eft dfddlcKd dTd ftff. ^gojd dgftd 
dTT^ dfdfttdTd fdSdTd. ftd fd55d 
dTftd. dT dT fdddfft fddd dddjd M 
^d %TTfddd% dted ddd 3TR>. 

%lfddddft d^, T[d, 

dkdgcd. dlft, 3dddwn ^rdTdlNdT 
dfj?drdfd^<d Ifd fddTT %d5T 3TT|. 
rdldgci dd^t d=F dT# fddfd gdeMl 
3TT%. dT rdTrfte dd^t dFJd d(^ 
3TTte, dT cFft ddd d>3dTft. 


dd3t Wpd - ftt. <5. oftt, ftcfd dTddf. 


W 


3Td - 


PdjIH T3R Ff^lf 


cfftf : TJ55 'ST^f 7TTW 3T§Kid ?R ryiP) TfR cooch 3T§RTrT s$IH<ft 37T%. 

7T. ^ Ma^T WR 3rft (iJJT 3icft# $;) 

^ TT^ft ft 'J IT-41 4M34I tfdfcfKWsft feft feft f^orat^ 3TdT 3TT%? 

^ %rt = 3 ? R, + <?o %nr = 30 34 TW, + <*o %rt 

= ;?<> hIo^'sh 

^ w^jwk^ in dc^rft 3w unjfi/wwl ^TcT? wr w, [wm 

TOTM, f^Tg, ehlxjchloil, 4414^41 34l4-<il444, Hdor-il I 34TeF3ftRT. 

3 ^ feft fftfdft %cft ftd^idl y^ffoild ^ o 3MT% eftd ^fftd ftdTd ? 

X #T 3TrfuT 4T %’% 3W oT83Td TftTT ‘»’ 4T 

3T§J %tdTd? ?T MIMUiH ^Tg ^IMW ?T 

^TTR IWft fdHHl W 

^ hhiw f^ft^ryTm w ?tm 3To^ btNtf, rtrcr, Pm Rift, hhnh 
S, RRtRrtoI fWeWR 37% ^TRd %55 wft WgdW ? 
3ehsefteft 

IS cJJTW dci^fdwl cTRft 37 tRt ^WTR^ £ldHl cTRft R^ftcR Rt?T. 

X RfdWWW'Idl dNMdl 'dl'JIbdl ftl-4(d fftdft Wt 'ft-FMcd 3TOeTO? 3/3 
^ RldTM-^dftd %lcodi-41 w cft=b'N4d ^ ft WRT WT^? 

W %R TTcFTRT TtcR jji+.HHl TlftRd WTjt 3RTdTd TTcfTT fftyR X 34RrTTrr 
rR 444-41 fdRft ?3 37 74 did. *TT IWrrR 444W 34T%d. 

^o Weft dK=b77R{gbl fef ^d d4Td RTsKdl diftW'M ^>[MI dHIMl WTT 
^RM. 34 H JIM. 


V3^ 


4ta#T^ 3fts - ^3 



R Wtol. (gur R) 

xft^;MFd''4i =b>ic4r^ =hVi'41 tffa 3T^r cfa ^Vr-^i O^dcp) 3Wd. 

T^ch - Til 0(0 chin chid chin 3HfiU||-c|l Til chi H i H I ^ f%£TR tI I H rd 3i^i| 
TilchldMI dUft. *IHCds| Til Chin, ^PTTrR'iJSr Til chid, HddlehK, Tilchd 
^JRT fclfvia cfTR OdV-Mi^H RFJ^iTSR, fHflchdMUl qTft. 

r . wm Tjcpft ?kn^w dT^t. mim - 3ft ywid ddU4WR 

^TTffcT. dfeR dddld Wl Sijcbdld. 

3 . <S J I Id 3H’H U I 0, Hl u il 3H|R| w 4> f^3TT (icrlO> 3TO%. - M I u f| , di-efl 

Mdd I cjvc^i^l ^ciMSTT ^1 1 i-d Ti 3TdR. iSHC'Jd dMld cR WOTFdd c|i~i|i*^oj 
^ ^TTW Rchdld. cFra- 3T5RT d'lHIchK 3FTFRRT chUlid d*rjd'l'd 
fd^Tdl tR (R 3 ) MdlUlld 3FR; (sUHlH dl^rdl T£B'*TFTT% $d»-bo6 
(R 2 ) fd^Tdi ddlTdl UdlUMd 3FR. TTcR RfR MlUdldl m dlddldl 
r^rm cH-d^R rdlTill 3Hd,K|i)§n srfsTcfi d^TdiO cRH. ?oo dld'shld 
f^HTT 3RdR m M^Udl-dl ^tj ^rfd RcR? WfK R\ 9 O'dldldd 3FRT. 




3RF - ^ 



dd.M m>idch 3ffd'dfild 34lch'Klxi 3mddTgd5 rdTTOT M^TOIdi 
Tsjdd ch41 3 h ^ d i . 

X. dcftrftd dTaidl Ml %dT d^d dRd Wft fete. ^dT - d^ldld dTo5 
d Hldfe<4l ehUli^oi HluH MlfHHtes teed dfe d Tjte. dTog^H^k^IcK 
M I upi c^h! fichrl . 

K. 3TRdT ^ iW 3d4cdM <|dTOT itetead 3TRe^F^T -Wcid dFFd 

diwi xrte. dfrm - femdfte dd^dfeR dHsMdidi, dd mdRT, 

*I8dddd, ^TTT dldWHI TTcfi ^teT dTWTT dTdt. 
ohtedNdl dteted W Htefcfe83T dr=H<dH 3Wdt. ddm - cfctedlTOI 
silicon i fdf$TS Tdddd5 rmte d’-'Mcll ^1 1 <Sri d rTt r)c(<jMix4 3TTdimddT 
ctt cjddi^i Li'ididNOT artecR m? tej; Refer. 

IS. dRR dWdHI dteft$TT 3#Td fel TOTdTd. ddTO - srfeferfe fdlfed: 
7jm, TTT^frs j . fti feididT feddJ, dTfte 3nfR ^di^rb amdid 
dll^oi TOd fed TO. fe ^c^oS feffeTddTOT TOdfe TOd TOldT 
fer 'didid. TOTTcft fesdT fe feT. 

6. tot $rr^icR dfe dfe fedd dfed it ^ni grod qfew<jd ardtete amdm. 

dftTO - HTOIdl dmrn d I TO Id) §PTdT dTdmfeSTT dSdfefe dfeT 
3TOd. TOlfe TOTfe TOdd OTdffei TOT? RdddJRdfe dSlrfddJ STTOdTOT 
$HlSMld 3TTdfer H Mcl . ffeffdfe 'jrWlfe dTTOTTO dimT dfe TOTdTd. 
dfed LHdsfl ?TT% dldoild TOdoSd ddTOTd OTWT fed 3md. fT ddlft 
dddTTOT dTSTTd TOT 3mTdT. 

S. fefe dRtefe dfe fdRTTORT fedfe fdTOK TOTOT fTdTd. dTOTO - dlcfeldd 
TOPfe ^|ag 3mfe TOTd feddd^ dddTd. 3fe M I uH ddd ffedFdTddT 
TOddfefeffe yfdTOKTO TOTOdT ^£o5 TOTOTdgm fid. TOdddTfed 
felTOKTO fediujfe dTTO ^TTddm fdTOR dddR dTOddTd. 

^o. ddgdldT iddc-dl dTdTTOT ddrdf% ddd TOft ili. dTTTO - dm 

srmnm ddTd stto rdTdte M,taidi dron ddd dmf^jd itd ciijd dSd 
3mdt rdTddJ ddTdTd ddd dZd. (d dim STTdddT HI chid did TfUJdd 
3TTdddTfdT dm ddt.) 


V3V3 




l. w> ^rosrfr, ggu 4[oidi, k inwcfi. 

- Tnrrft (yiuidigd fTdfTdd) 

R. k %d dTdt, HI^4l'Hoi gsfd #d. - TTdTm 

3. dod 3kfkd dRcfk TT^CR tfj'J[[ifd. - TTcFR 3ddldl fdd. 

x. TTT^ft g^r iMd'drd w dlddld krd. - 

g. mg^ioft wi site wtqtt w yfd^fkig^ yi$did^ g?fsr ink 

- dkRartkd / %TT 

tcffdd^-dl dFR VkKKdl 3TTd<d dFT cfM T-H u) df^fg<i 3Tdd ink 

-klHlillk / iJ I «+> 

vs. ohicfc^rddi nk 3TtewT wmrt k gsp nfkrgrfi Tsnungk srk 

- 3hoos 0 / cRTdOTdTcff ykl / gv^TTcft yisfl 

<g. Tft T3^ %lk g5JI^R 3Tl|, WT ■=Kl IJ [cd'M g^SdTW #d ddFT dlk 

- J/Q 

S. kk 3id?m kkwr wt m 'WrRRbdg^ k %n dk. - kkrtfkdr. 
^o. gdSdT ITdk gdd tk n=F kd gdlkr kt WT TO fcRdddl dTPlk 

-g 

n. x mk dnkr krfi. (gw nkkt k 

l. '•ridtflcodl-r.dl gddlcfldl ftdtdT MR kkF XTdt. 

$c)d <k |c|< 3Tdkk mOchu^ dld'Hld'R«K OlCdl ^dld, <+>Wlc(d id . 
dddLiun 3nfaT kiHicdigoi 'jflcnujni kn-bididMi k«ft krak rdkft 
rd I d u | 5Hicdl kt kd 'fki ^ichdid. 

R. f%#r dfdd kjkT ifddkaflT WTFcT ngWFkt 3WdTd. 

gkmgg dTk muii-di grnrsk ggiH^di gnk d ) 4dig s 'nk 
XRTFTT dff Hdi-cdl dTddi dTgk (NOx) OTM dkd d dcirkdi 
^Triyid dKld> dJUT 3TfSTdJ 3TddTd. rdTcdTgk Udgui arfkeR fTH. 

3. I^cfrcodid knFdT warn wrcd didrok 3Wdm. 

mtw gkk kgdT gk drsn 3rd fm TdJ ddft ymuiid drk. R.ciicodM 






X. 


rcTETT ITT? dfef, ’TOT 34l$xH Uldr'dM rdlrjd TWi e ffe cfTfl^, 
rcTcTT (iuieh £| d . r^i o| ctr^ 4-ii<td . d^H | STfedi 'ftrTRT. 

ffenTCT fenCT 34Tffe 3f|T Iffe), ^ ffeTOT 34fSdT Wt. 

feFdrdT 44 x 11 fTPT ^ IS 3TfTrft. r4 l*^oi rdTdT JJ j 4vrcH4'i'd TcTHfeTT 
34 44 cli . TdrT : fli 4 rfl Ifeo^i*^ ^Tt^^TRTT *|o!h / ^TjfTTcFR Ih<*^ 
3TTfe rft Hair'll ^TSITfelrr <ii ct> rc.<4 1 xi4on*^<i> t^old 4 ->hI 

^fer fe fern chvi^d wt. 

K. dfer ffldc-dl HTdd'fd ?R J^[co4Id 3TRpcM. 

TJ5 flifd'Jimi^id dfe 3dld4 fefddfidfe STOFTT fe f4ldVdl fed 
LlSdld feT STgfe few 34' fid I'd . fj*f ffeMIURJd 34fdcR idld4 
Hd4*M 3RTHT fe fUdc-dl 34l4^Sdld fed 7fTo5T 34WT. 

£. dldfei 4-icffe dfadcdW fefa ffeq difcodl fe fedid. 

dldlxdl WZt ychlVlM fe mw 34 fid Id. fed I d^fed MfldRd 
fei~di Uddfefuiixdi <fe fep 34 TnTd (fdf^idfdT out of phase) 
3TWRT HcfT rdT fefciuf) 3TSIH fefe f}44Md (ftlfdldfSIT In phase) 
3TfTrrrd fed TicFTTT W4 fefe. 

19. 3fm 4Fdd:HTd TJ^JFdT dRPd fe. 

JJdJ]<-d I fedWIdl *4 M*f I'ri'rjH' I sferfferfer fedT ffelddl Hlddld. 
341401X1 34 1 40X1 101 1 d,dd, 04 l *4)401 K ^ 3414041011 3TTd)x1 Tnfpff $4 1 fed 
34 fid . 341401 34 1 4 o4 1 ol I 4"i44c^ y|chd Hlfe 

fedlxill dfedl didcfedldf §fe fe fe fe fet d fTTSdT ffed ife. 

4 1 0 ^ 4 1 x.n | flioii*^ 4loR TT^- 4 1 chS 341 sH flisrl dfe. r4 1x4 1 

femm stife mfe ^fer m dfesd. 

S. fdfedl ffedfe fife^h'IWodl fffdodl 3fffe 4RS 34fTdTd. 

fJ^T y<SK 34T^ 3TTfe T^d fed 34 44 o4 1 *^o4 r4ld [ch 40 | TTcFTT Ia|<^|d 
(Point source) 34IV4 IWIUI 3ffTrTRT. rdimdl^ fd^dl fen WfS 
dlfdd WfS rd l^(/ TTcfTT f4IMI^/ 44 Id Hi d^fe rfft fdxdldf 
dfl-dl flHIIdl Tfe nfe, ffl'dofl ffeffe. 


is <4 


ffe fe - ^ 


^O. fadoixfl fd^Ml ddoiTd WTe^TRR F=bMdTd . 

^ r^uicH ^TcWii^xj cftzw xt^ % -dc^-dcRid ftth. % Ixi^-cin ch'iaiidlH 
3TTTFTT7ft 3#Tf^T F^T 4IUi|ld RlWoid W. 


F. <a ajteRTcT OTT %fT. (gw Fc^£t *; ) 

3M FTW^T^RTF FTCWT tcTRT 3^ft ^ ^FWcft ? 

STFcR 3TI%rT T3T. : cddld <+)H *ii<+> cFFTT, 3Hdd ■• I oo<4 1 -c.<4 1 

TT^Tsf chKul, ddcPl-di xfm afmrrr f . 

R. T33TT FFTd feft ^tcTRT ? 

- Mg 

3. Fg^t d[<o4l'-nyd ofWofufMi F*R#t FM FM? 

- *smg.<il, wttt, irqTjpf 

X. f%!TF ^r^cfld ^rrRT feft Mt FT^^Fc*? 

- X^oo Tg3 ; ?^l9oo ifM 

<A. gsff^l dWFf 3dlc6^d'l WTRT gffe WT2 d>ldl? 

- ®rrs gg/gxT TixT 

s,. ^[=higi<1 odiPw^d =h>ir4i 4 ch-ht^i- 41 wdwi fggg M? 

V9. TTFT^t iloodwl FFTT %rft ddlfd+HcdFI 3TT|? 

^dlRlcHlH ?Tcg (FT M^IUIK) + ?ot\ MrfMMr grgSTT (TJcFTTT 
LigiUlK) + R ~im + RRo 3TW fqv^ VIcfcUlK TfUjg TTcgUT 
MMlfacHM 

d. Mg =b>Totn goh'^Td dWdld ? - FTeRT, ^ #¥FT 
3TRgg fei^3T?r^Tsf g?tM? 

- JZrTt, %cE, <S)eho6l, Fra, 3FTRF 

^O. WmFT F W. fgSFWlFcft WU FT ? 

<isfU*ii Faff ch<udmidi cFfecR xTsfran iwm Frrara. 

gd%F ychiviMi^ ft -ci^ycbivi rargg wgra f fgramtFrft 

frara. 


£o 


3Tgi - S3 


S. $ %fT. (jpJT 

f^TT ^c5 ■aid ^ 3TRj, ^ =b<l. 

Tfm^TT, MiHfci^di^i, wrf^T^wff, afrfwTcR cf xrjt 3wrf dwm 
^rfxft 3wrfxT 3TT^. XHTT 3TTJJ3wrf, tfldixj) 3wrf, H3dWu|ch 3wrf *TT 
3T^T ol J I oail I OT^rT. 

3. ^jft T3p t[cT off 3Hlfu| qt Tj^T T3^r °?ft ^ld diM ? 

'ift TT?T M,<d oft 'eft TT^T TTFT oft 

?. 3WT H*s±ld: daiUldaiUl XU 41* I Id: MTW 

3qUf oFrrafrT TTty 3qiJf ehKlfd. 

?. cRR cf|f lUill-cfl ^nTrTT cRR cUflUAJT-cil STOdT 

< ?Xoo fcR/JJ. ^oo - ^ooo 

3. sbNMrHch f£R dN<H 1M. sHl4t4tfdcb f£R oim<H ^HTT ^Tft 
X. din d'-'-l 3H ■H rl I rl oTR i'-M STRcTRT. 

3. ^MFT ■=K< | J(I-4| 'oifTfit-641 fRT, 3Tfe, ^r|, ft^, 3TriraT WRT W ^Tct 

®Kcrl ftrTRT? 

fTrT fcTcR5, 3TT3 cFR5, ^ HldM<, roToTT f^RRT, ^ST ftlclaicRH 
X. oifRhdl 3TS^#£ft dWfl BRFT. 

TTS^ cR^^cRT, THTOTcR TTT3H c||lRUj, TTTRR c||M<U| f. 

H. fTWRT SRR 3T3 MMR-ojl 3TrfuT eft drwil odHUtP-J'-b? 

cpfTS - Hl^dl^ll, fldli) - g?TR, oTRRT - cdtfR, xffR - 

^fteri, Hlchil fldti) (TTRIZ) - T$m, ^FrTcRWTynft cFRTJTRT, f. 

■■ 

cld^l^ lllBcflcl cPT? 

sandarbhsociety.org 

3TTfq 

3TT^N?TT 3T^T?T^ cfHH^ ^§T. 






f«lrzn«fi eteT 


wr ^oo 4tec% 3 Ttr %m 44;<rd 
m t w %qtt. =Krf4d 

4t WTRT Rcfft STT^RTRTt. m 

kukHTdl RTofkRTfMR 3Trf^T RRRRT 
i%3Tnnf^ ri fa *1-^1 ^^cfidywR 
cdfaifl faddfa Tf4 TN 3TTR 

RAH ^^TcT WR ^teZcTT 

vjfcfoi'dcfoi 3 *N#ft RFt tfl^f. 

T3I TR farTT AHlifld RR?cT 
WTO WJft 3TT%. TST ^RRT R^IT 
cJTR¥d FdAli-bdl %itA WI^ T?Rf 

rtrpktwt m %qtt tItwt. ^ ^fcr 3 #tt 

W^ftfer di4ldT4fas4 yebrRfd 

3WWyRR fd-dRI-eiil TjoR oTRft 

<^H-d vsii'HI 3TO% ROT TTl Rdd 44)Rld 

^lIRd $lHI 4 cT Hl^l. 4°i?T 4t % 41 d< 

TjfrT fa4^ RT %Rt 4 Wt %5fl 4l RTR cR 

3rfrr*r4^ ixw RMcldi 3rwr. 
cRTRT %R 3# 41dw4d RWt 
ffcfT Rfa #4^ 3A RWe5 ^Tddl. 
^frif=Hf-dd'i r4 wj ^\ fen r % 4te 


Rfcfafe RRTR VfcfdHI Rfdfafe X RTaRR 
^Rlfel. gcRn4Rr4 VldUAflRIdl 
w rrr 4;feRi f^mft feft 

<fel 3H-l=b H°dl J il41 <h4U 3TTcR 7. 
RWTdil sfdRTRH RdZRT 3Trf^T 3^ RRFRT 
f%^3TT 4fe cRRl'dl feT. feRT^ wr 
3R%R 4fer4td #TT R^deRl cR eRTRT 

fe 3 t^t feRr. 3 tfr 41 4te t^r% 

HoidRTI feTT »Rc5 iso ^ RFRR 
RTWRT RTRRR dMRl. fe feFTT RTiR 
3>'6VRI RTRTRT fej RTR# feRT fe 
3fe 3rrfw fe 4 wrt RRHRRfe 
^■| d-d d 1 41 RTdfe 4lT3^4 RFT6RT 

mw[cr 4 ^ dir 3 rt4, rm 4rrr 
r#r '-rk'JKM #4l. 

RT ^RI^Tc^R faf^RT^RT 

fefefeR I?R Rlfadl^l RM^dl. 

RdRRfR 3ITURMI 4R<f[d4R-d 4 r fefl 
3HR^r ^TMT 3T^R 3TRTI. ROT ifffdWtcR 

3#w r41rrt41 w 3TT%. 


3T3dT^ : RRTSft RTJ^ 
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